September  2010 


Sections  53,  54,  55  and  56 

Ontario  Water  Resources  Act 

R.S.0. 1990 


Sample  Application  Package 
for  a  Certificate  of  Approval  (Sewage  Works) 
for  a  Municipal  Wastewater  Treatment  Plant 


Veuillez  noter  que  ce  document  n'est  disponible  qu'en  anglais 


PIBS  7850e 


Protecting  our  environment.       [  fr~    i 


P^  Ontario 


Introduction: 


This  document  has  been  created  as  an  example  of  a  complete  Application  for  Approval 
for  a  Certificate  of  Approval  (Municipal  Sewage  Works).  The  municipal  wastewater 
treatment  plant  (Acme  Wastewater  Treatment  Plant)  is  used  as  an  illustration  and  does 
not  exist.  Any  resemblance  to  real  people,  places  or  events  is  coincidental  and 
unintended. 

This  example  includes  samples  of  several  forms  that  are  required  to  be  completed  and 
submitted  when  applying  for  a  Municipal  Sewage  Works  Certificate  of  Approval.    To 
obtain  a  copy  of  these  documents,  please  refer  to  the  "publications"  section  of  the 
Ministry  of  the  Environment  Internet  site  at  www.ene.gov.on.ca  or  contact  the 
Environmental  Assessment  and  Approvals  Branch  by  telephone  at  1-800-461-6290 
(locally  at  416-314-8001)  or  by  email  at  EAABGen@ene.gov. on. ca. 


Forms  used  in  this  sample  application: 


PIBS# 


Title 


7340 


Application  for  a  Approval  of  Sewage  Works 


4107 


Costs  for  OWRA  s.53  Applications  -  Supplement  to  Application  for  Approval 


6238 


Pipe  data  form:  Water  Main,  storm  sewer,  sanitary  sewer,  and  forcemain 
Design.  Supplement  to  application  for  approval  for  water  and  sewage  works. 


Cette  publication  hautement  specialisee  n'est  disponible  qu'en  anglais  en  vertu  du 
Reglement  411/97  qui  en  exempte  I'application  de  la  Loi  sur  les  services  en  francais. 
Pour  obtenir  de  I'aide  en  frangais,  veuillez  communiquer  avec  le  Direction  des 
evaluations  et  des  autorisations  environnementales  au  ministere  de  I'Environnement  au 
416-314-8001  (sans  frais  :  1-800-461-6290). 


123  Office  Drive,  Someplace,  ON  A1B  2C3 
CONSULTING  LTD.  Telephone:  123-555-1234 


Fax:  123-555-5678 


September  21,  2009 


Ministry  of  the  Environment 

Environmental  Assessment  and  Approvals  Branch  (EAAB) 

2  St.  Clair  Avenue  West,  Floor  12A 

Toronto,  Ontario 

M4V  1L5 


Attention:  Director,  EAAB 


Dear  Director: 


Re:        Application  for  Certificate  of  Approval  (Municipal  Sewage  Works) 
ACME  Wastewater  Treatment  Plant 
Anytown,  Ontario 


On  behalf  of  the  City  of  Anytown  (the  City),  this  application  is  being  made  under  Section  53  of 
the  Ontario  Water  Resources  Act  (OWRA)  for  the  proposed  upgrade  and  expansion  of  the  ACME 
Wastewater  Treatment  Plant  (WWTP)  located  in  the  City  of  Anytown. 

The  capacity  of  the  existing  ACME  WWTP  is  1 ,205  m3/d,  and  the  current  average  daily  flow  to 
the  plant  is  nearing  capacity.    Consulting  Ltd.  was  retained  by  the  City  to  develop  a  detailed 
design  for  the  expansion  of  the  plant  to  a  capacity  of  2,874  m3/d  to  address  anticipated  population 
growth  in  the  area.  Included  in  the  proposed  upgrade  and  expansion  are: 

addition  of  a  pump  to  the  existing  influent  pumping  station; 

a  new  secondary  treatment  system  to  run  parallel  to  the  existing  plant; 

a  new  tertiary  treatment  system  to  replace  the  existing  tertiary  treatment  system; 

expansion  and  relocation  of  the  existing  UV  disinfection  system; 

a  new  sludge  handling  system  including  gravity  sludge  thickeners,  a  sludge  holding  tank 

and  new  sludge  transfer  station; 

an  odour  control  system;  and 

associated  structures,  instrumentation,  electrical  and  other  facilities  to  support  the 

aforementioned  components. 

The  WWTP  is  currently  approved  under  Certificate  1234-567A8B  issued  on  December  15,  1993. 
This  application  seeks  an  amendment  to  Certificate  1234-567A8B  to  include  the  features  of  the 
proposed  upgrade  and  expansion. 

Attached  to  this  cover  letter  are  the  completed  application  forms  including  the  required  fee  and 
various  supporting  documentation  for  the  above  requested  approval. 


Consulting  Ltd. 


September  21,  2009 


One  (1)  copy  of  the  application  is  being  submitted  to  the  Environmental  Assessment  and 
Approvals  Branch  of  the  Ministry  of  the  Environment,  and  one  (1)  copy  is  being  submitted  to  the 
Othertown  District  Office  of  MOE.    Mr.  Bill  Representative  of  the  Othertown  District  Office  has 
been  consulted  previously  regarding  this  project. 

Should  there  be  questions  on  any  aspect  of  this  submission,  please  do  not  hesitate  to  contact  the 
undersigned. 


Yours  truly, 


Jo  Consultant,  P.Eng. 

Project  Manager,  Consulting  Ltd. 

JC/cg/1 
Encl. 

c.c:       Bill  Representative,  District  Manager,  MOE  Othertown  District  Office 
John  Operations,  Project  Manager,  City  of  Anytown 


Consulting  Ltd. 


September  21,  2009 


ATTACHMENTS 


Application  for  Approval  of  Municipal  and  Private  Sewage  Works  (PIBS  4063e01) 

Attachment  1:        Costs  for  OWRA  s.  53  Applications,  Supplement  to  Application  for 
Approval  (PIBS  4107) 

Attachment  2:  Summary  of  Pre- Application  Consultation 

Attachment  3:  Legal  Survey 

Attachment  4:  Existing  Certificate  of  Approval  No.  1234-567A8B 

Attachment  5:  Environmental  Study  Report  (Attached  separately) 

Attachment  6:  Addendum  to  Environmental  Study  Report  (Attached  separately) 

Attachment  7:  Letter  of  Confirmation  -  Class  Environmental  Assessment 

Attachment  8:  Letter  of  Acceptance  -  Effluent  Criteria 

Attachment  9:  Design  Brief  (Attached  separately) 

Attachment  10:      Engineering  Design  Drawings  and  Specifications  (Attached 
separately) 

Attachment  11:      MOE  Pipe  Data  Form,  Watermain,  Storm  Sewer,  Sanitary  Sewer  and 
Forcemain  Design,  Supplement  to  Application  for  Approval  for  Water 
and  Sewage  Works  (PIBS  6238e) 

Attachment  12:  Description  of  Proposed  Works 

Attachment  13:  Proof  of  Source  Water  Protection  Consultation 


If  Ontario 

Ce  formulaire  est  disponible  en  francais 


Ministry  of  the 
Environment 


Application  for  Approval  of 
Municipal  and  Private  Sewage  Works 


_R>r  OffiCBJJsa  Only 


Reference  Number 


Payment  Received      Date  (y/m/d)       Initials 


General  Information  and  Instructions 


General: 


Information  requested  in  this  form  is  collected  under  the  authority  of  the  Ontario  Water  Resources  Act,  R.S.O.  1990  (OWRA)and  the  Environmental  Bill  of  Rights,  C.  28,  Statues  of 
Ontario,  1993,  (EBR)  and  will  be  used  to  evaluate  applications  for  approval  of  municipal  and  private  sewage  works  as  required  by  Section  53  (OWRA). 


Instructions: 


When  completing  this  form,  please  refer  to  the  "Guide  for  Applying  for  Approval  of  Municipal  and  Private  Water  and  Sewage  Works,  Sections  52  and  53,  OWRA" 
(referred  to  as  (he  Guide)  and  "Guide  -  Application  Cost  for  Sewage  Works,  S.  53,  OWRA."  Questions  regarding  completion  and  submission  of  the  application  should 
be  directed  to  the  Environmental  Assessment  &  Approvals  Branch,  2  St.  Clair  Avenue  West,  Floor  12A,  Toronto,  Ontario,  M4V  1L5,  telephone  number  1-800-461-6290 
or  (41 6)314-8001,  or  to  your  local  District  Office  of  the  Ministry  of  the  Environment. 

This  form  must  be  completed  with  respect  to  all  the  requirements  of  the  Guide  in  order  for  it  to  be  considered  as  an  application  for  approval. 
INCOMPLETE  APPLICATIONS  WILL  BE  RETURNED  TO  THE  APPLICANT. 

A  complete  application  consists  of: 

(1)  a  completed  and  signed  application  form,  including  the  attached  "Costs  for  OWRA,  S.  53  Application  Fees  -  Supplement  to  Application  for  Approval"; 

(2)  all  required  supporting  information  identified  in  this  form  and  the  Guide,  and 

(3)  a  certified  cheque  or  money  order,  in  Canadian  funds,  made  payable  to  the  Minister  of  Finance  for  the  applicable  application  fee. 
The  Ministry  may  require  additional  information  during  the  technical  review  of  any  application  accepted  as  complete. 

The  original  application,  along  with  the  supporting  information  and  the  application  fee.  must  be  sent  to: 

The  Ministry  of  the  Environment, 

Director,  Environmental  Assessment  and  Approvals  Branch, 

2  St,  Clair  Avenue  West,  Floor  12A,  Toronto,  Ontario  M4V  1L5. 
A  copy  of  the  application  and  the  supporting  information  must  be  sent  to  the  local  Ministry  District  Office  which  has  jurisdiction  over  the  area  where  the  works  are  located. 

Information  contained  in  this  application  is  not  considered  confidential  and  will  be  made  available  to  the  public  upon  request.  Information  submitted  as  supporting 
information  may  be  claimed  as  confidential  but  will  be  subject  to  the  Freedom  of  Information  and  Protection  of  Privacy  Act  (FOIPPA)and  EBR,  If  you  do  not  claim 
confidentiality  at  the  time  of  submitting  the  information,  the  Ministry  may  make  the  information  available  to  the  public  without  further  notice  to  you. 

If  the  Client  submits  with  the  application  a  copy  of  their  Master  Business  Licence  (MBL)  obtained  from  the  Ministry  of  Consumer  and  Commercial  Relations,  the  shaded 
sections  within  this  form  do  not  need  to  be  completed.  For  additional  information  on  the  MBL  please  refer  to  the  "Guide." 


1 .  Client  Information  (Owner  of  works/facility) 


Client  Name  (legal  name  of  individual  Or  organization  as  evidenced  by  legal  documents) 


Business  Identification  Number 


City  of  Anytowr 


Business  Name  (the  name  under  which  the  entity  is  operating  or  trading  if  different  from  the  Client  Name  -  also  referred  to  as  trade  name) 


ClientTvps: 

|  porpo  ration 

I  Individual 

|  Partnership 

i     |  Sole  Proprietor 


| |  Federal  Government 

I  X|  Municipal  Government 
_]  Provincial  Government 
I     I  Other  (describe): 


Activity  Classification  Code/Standard  Industrial  Classification  Code 


(if  unknown  please  complete  Business  Activity  Description} 


221310 


Business  Activity  Description  (a  narrative  description  of  the  business  endeavour,  this  may  include  products  sold,  services  provided  or  machinery/equipment  used,  etc.) 

Municipal  wastewater  treatment  (ACME  Wastewater  Treatment  Plant  [WWTP]) 


2.  Client  Physical  Address  -  Complete  A,  C  and  D  or  Bf  C  and  D 


A.  Civic  Address-  Street  information  (applies  to  an  address  that  has  civic  numbering  and  street  information  inciudss  slreet  number,  name,  type  end 
tlireotioo} 


Unst  Identifier  {identifies  type  of  unit,  such  as 
suite  &  number} 


321  Avenue  Ret 


B.  Survey  Address  (used  for  a  rural  location  specified  for  a  subdivided  township,  an  unsubdivided  township  or  unsurveyed  territory) 


Lot  and  Cone:  used  to  indicate  location  within  a  subdivided 
township  and  consists  of  a  lot  number  and  a  concession 
I  number. 

i 


Lot 


Cone.        I  Part  and  Reference:  used  to  indicate  location  within  an 

|  unsubdivided  township  or  unsurveyed  territory,  and  consists 
!  of  a  part  and  a  reference  plan  number  indicating  the 
|  location  within  that  plan.  Attach  copy  of  the  plan 


Part 


Reference 
Plan 


C.  Municipality/Unorganized  Township 

Any  town 


County/District 


Province/State 

-  ON 


Country 

I  Canada 


Postal  Code 

C3B  2A1 


D.  Telephone  Number  jirtrtrrfwirj  area  code  &  extension) 

123-555-1357  


■  U    r,ae'  ■:  •     jding  area  cede) 

'  123-555-2468 


I  -ma    Address 

joperations@anytown.on.ca 
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3. 

Client  Mailing  Address  -  Complete  A  and  C  or  B  and  C 

A. 

Civic  Address  -  Street  information  (includes  street  number,  name,  type  and  direction)      fsTl                                 ,    ....                      Unit  Identifier  (identifies  type  of  unit  such  as 

L£J  Same  as  Client  Physical  Address                 SMfe  &  numb$0 

B. 

Defivery  Designator:    |~ ]  Rural  Rou(e          Q  Suburban  Service        Q  Mobite  Route           Q  General  Delivery 

Delivery  Identifier  fa  number  identifying  a  RuraJ  RoLite. 
Suburban  Service  or  Mobile  Route  delivery  mode) 

C 

Muntcipafity                                                  Postai  Station 

Province/State 

Country                                      Postaf  Code 

4.  Site  Information  -  (location  where  activity/works  applied  for  is  to  take  place) 


Sfte  Name 

ACME  WWTP 


MOE  District  Office 

Othertown 


Legal  Description  (attach  copy  of  a  legal  survey) 

Legal  survey  is  attached. 


A.  Site  Address  -  Street  information  (applies  to  an  address  that  has  civic  numbering  and        I     I  „  . 

street  information  -  includes  street  number,  name,  type  and  direction)  L_ >  :jame  as  Uler"  mVs'ca'  caress 

1098  Boulevard  Rd. 


Unit  Identifier  (identifies  type  of  unit,  such 
as  suite  &  number) 


8.  Survey  Address  (used  for  a  rural  location  specified  for  a  subdivided  township,  an  unsubdivided  township  or  unsurveyed  territory)  NOTE:  Do  not  complete  "B"  if  you  completed  "A." 


Lot  and  Cone:  used  to  indicate  location  within  a  subdivided 
township  and  consists  of  a  lot  number  and  a  concession 
number. 


Lot 


Cone. 


Part  and  Reference:  used  to  indicate  location  within  an 
unsubdivided  township  or  unsurveyed  territory,  and  consists 
of  a  part  and  a  reference  plan  number  indicating  the  location 
within  that  plan.  Attach  copy  of  the  plan. 


Part 


Reference 
Plan 


Non  Address  Information  (includes  any  additional  information  to  clarify  clients'  physical  location) 


Geo  Reference 
Map  Datum 

NAD83 


Zone 

17 


Accuracy  Estimate 

+/-  10  m 


Geo  Referencing  Method 

GPS 


UTM  Easting 

xxxxx 


UTM  Northing 

XXXXX 


Municipality/Unorganized  Township 


County/Districl 


Anytown 


Postal  Code 

D4E  5F6 


Adjacent  Land  Use 


_J Industrial  ^Commercial         | J  Recreational 

J  Residential        | |  Agricultural  | [  Other(spec//yJ: 


Is  the  Site  located  in  an  area  of  development  control  as  defined  by  the  Niagara  Escarpment  Planning  & 
Development  Act  (NEPDA)? 

| j  Yes  (If  Yes,  attach  copy  of  NEPDA  permit  for  the  proposed  activity/work)  [X]  No 


Is  the  Client  the  operating  authority? 


Yes 


D  NO 


If  No,  attach  the  operating  authority  name,  address  and  phone  number. 


Is  the  Client  the  owner  of  the  land  (site)? 


Yes 


□ 


No 


If  No,  attach  the  owner's  name,  address  and  consent  for  the  installation  and  operation  of 
the  facilities. 


Is  the  Site  located  on  the  Oak  Ridges  Moraine  Conservation  Area  as  defned  by  the  Oak  Ridges  Moraine  Conservation  Plan  (ORMCP,  a  regulation  made  under  the  Oak  Ridges 
Moraine  Conservation  Act  (ORMCA)? 


| |     Yes     (If  yes  please  attach  proof  of  Municipal  planning  approval  for  the  proposed  activity/work) 

0     No 


(07/081  Page  2  of  5 


PJBS  40<VVQJ 


5.  Project  Technical  Information  Contact  -  Complete  A,  B,  0  and  E  or  A,  C,  D,  and  E 


A-  Name                                                                                                         Company                                                                                                                 (     1. 

1 1  Same  as  Client  Name 

Jo  Consultant,  P.Eng.                              i  Consulting  Ltd. 

Contact  Address                                                                                                                                         ISame  as  Client  Mailing  Address      Unit  Identifier  (identifies  type  of  unit,  such  as 

suite  &  number) 
B.  Civic  Address  -  Street  information  (includes  street  number,  name,  type  and  direction} 

123  Office  Dr. 

C.  Delivery  Designator:    [~J  Rura|  Route         r~ ]    Suburban  Service       Q  Mobile  Route       |~J  General  Delivery 

Delivery  Identifier  (a  number /d$ntifytng  a  Rural  Route, 
Suburban  Service  or  Mobile  Route  delivery  mode) 

D.  Municipality 

Someplace 

Postal  Station 

Province/State                         Country                                            Postal  Code 

ON                     Canada                 A1B2C3 

E.  Telephone  Number  (including  area  code  &  extension) 

123-555-1234 

Fax  Number  (including  area  code) 

123-555-5678 

E-mail  Address 

jconsultant@consulting.ca 

6.  Project  Information 


Type  of  Application: 

J     New  Certificate  of  Approval 

Pvl    Amendment  to  current  Certificate  of  Approval 


Current  Certificate  of  Approval  Number 

1234-567A8B 


Date  of  Issue  (y/m/d) 

I  1993/12/15 


Transfer  of  Review 
Q    Yes        [Xj   No 


Has  a  completed  Pipe  Data  Form  been  included  with  this  application? 

|Xl    Yes        I     I  No    If  sanitary  and/or  storm  sewers  are  part  of  the 
proposed  works,  Pipe  Data  Form  is  required. 


Project  Description  Summary  (If  EBR  is  applicable,  Wis  summary  wilt  be  used  in  the  EBR  posting  notice) 

The  City  of  Anytown  (City)  identified  a  need  for  increased  capacity  at  the  ACME  WWTP  to  accommodate  population  growth  in 


the  service  area.  A  Class  Environmental  Assessment  (EA)  completed  in  1997  recommended  expansion  of  the  Boulevard  Road 
Pumping  Station  (PS)  and  the  ACME  WWTP  to  a  rated  capacity  of  2,874  m3/d  and  identified  the  preferred  approach  to  the 


expansion  project.  The  10-year  Ciass  EA  approval  period  expired  in  2007,  In  2008  Consulting  Ltd.  prepared  an  ESR 
Addendum,  which  verified  that  the  project  approach  and  mitigation  measures  identified  in  the  original  ESR  remain  valid. 


Consulting  Ltd.  was  retained  by  the  City  to  provide  detailed  design  services  for  the  expansion  project.  Included  in  the  proposed 
expansion  are:  the  installation  of  a  third  lift  pump  at  the  Boulevard  Road  PS,  a  new  secondary  treatment  system  to  run  parallel 


to  the  existing  system,  a  new  dual-stage  tertiary  sand  filtration  system,  relocation  and  expansion  of  the  existing  UV  disinfection 
system,!!  new~sludge~handling  system  (including  gravity  sludge  thickeners~and  an  aerated  sludge  holding  tank),  arTodour 


control  system,  and  upgrade  of  the  plant' outfall? 


Project  Name  (Project  identifier  to  be  used  as  a  reference  in 
correspondence) 

ACME  WWTP  Expansion 


Receiver  of  Effluent  Discharge 

I  Anytown  River 


Watershed  Name 

Anytown  River  Valley 


Estimated  date  for  start  of  construction/installation 


Project  Schedule 

Estimated  date  for  start  of  operation 


April  2010 


April  2011 


7.  Other  Approvals/ Permits 


List  all  other  environmental  approvals/permits  applied  for  related  to  this  project  or  received  in  relation  to  this  project  under  the  Environmentaf  Protection  Act  (discharges  to  air,  waste 
management,  etc.)  and  the  Ontario  Water  Resources  Act  (water  works). 


-C  of  AJ^AilA  Nnisfi^LjacljQurj2aa^ 


8.  Public  Consultation/Notification 


Specify  all  public  consultation/notificalion  fsucri  as  public  hearings,  notification  of  First  Nations,  etc.)  related  to  the  project  thai  has  been  completed  or  is  in  the  process  of  being 
completed. 


Sbb  ErLviix>omfijrjlalJ^^ 


iriAdjiariciurrL 


one- 


)  Page  i  of  5 


PIBS4063eOI 


9.  Environmental  Bill  of  Rights  Requirements 


Is  this  a  proposal  for  a 

Prescribed  instrument 

under  EBR? 


□  Yes 


No 


If  "Yes,"  is  it  excepted  from 
public  participation? 


[~|  Yes      □  No 


If  it  is  excepted  from  public  participation  provide  reason: 

I |  Equivalent  Public  Participation  | |  Environmentally  Insignificant  Amendment  or  Revocation 

|     |  Emergency  [~J  EAA  or  Tribunal  Decision 


Documentation  is  support  of  the  above  noted  exception  must  be  provided  (refer  to  "Guide") 


10.  Environmental  Assessment  Act  (EAA)  Requirements 


| I  The  works  for  which  this  application  is  made  have  fulfilled  all  requirements  of  the  EAA  through  the  completion  of: 

Class  Ea  for  Municipal  Water  and  Wastewater  Project  has  been  completed  in  accordance  with  the  procedure  set  out  in: 
~|  Schedule  A  Q    Schedule  B  [x]    Schedule  C 


|     |  The  works  are  exempt  from  requirements  of  the  EAA  under: 

I     I  Section  of  the  Ontario  Regulation  No.  "J  Exemption  Order 

If  Regulation  or  Exemption  Order  does  not  refer  directly  to  these  works,  state  in  covering  letter  or  other  document  why  it  does  apply  to  the  works. 


\     |  The  works  are  proceeding  in  accordance  with  the  Environmental  Assessment  Process  Approval  Notice  specified  below: 


j  The  works  are  not  subject  to  EAA  for  the  reason  specified  below: 


11.  Supporting  Information  Checklist  -  This  is  a  list  of  all  supporting  information  to  this  application  and  is  subject  to  the  FOIPPA  and  EBR, 


Supporting  Information 

Attached 

Reference 

Can  bs  disclosed 

General 

Pre-application  consultation  record 

(X|YeS 

EJno- 

Attachment  2 

□  Yes 

U  No 

Proof  of  Legal  Name  of  Ciient 

]jYes 

3  No 

□  Yes 

□  No 

Copy  of  NEPDA  Permit 

J  Yes 

[X)No 

□  Yes 

□   No 

Name,  Address  and  Phone  Number  of  the  Operating  Authority 

£<JYes 

UN° 

See  Section  2 

□  Yes 

□   No 

Name,  Address  and  consent  of  land/site  owner  for  the 
installation/construction  and  operation  of  the  works/facility 

[X]  Yes 

□  no 

See  Section  2 

□  Yes 

LJ   No 

Documentation  in  support  of  EBR  Public  Participation  Exception 

IjYes- 

[X]No 

J  Yes 

□  No 

Proof  of  Public  Consultation/Notification 

^]Yes 

I]  No 

See  ESR  (Attachment  5),  3nd  ESR  Addendum  (Attachment  6) 

I]  Yes 

]   No 

Financial  Assurance 

I]  Yes 

x]No 

□  Yes 

□   No 

Technical 

Detailed  Description  of  the  Proposed  Works 

X|jres_ 

□     No 

Attachment  12 

Yes 

No 

Environmental  Study  Report  (ESR) 

XprejT 

□"  No 

Attachment  5  (and  Addendum,  Attachment  6) 

Yes 

No 

Preliminary  Engineering  Report 

]   Yes 

X]     No 

Yes 

No 

Site  Plan 

X|   Yes 

J     No 

See  Design  Drawings  (Attachment  10) 

Yes 

No 

Design  Brief/Report 

X|    Yes 

]     No 

Attachment  9 

Yes 

No 

Hydraulic  and  Process  Calculations 

X|    Yes 

H     N° 

See  Design  Brief  (Attachment  9) 

Yes 

No 

Final  plans  and  Specifications 

X|    Yes 

]     No 

Attachment  10 

Yes 

No 

Influent  Sewage  Quantity  and  Quality  Characteristics 

X|_Yes_ 

H     No 

See  Design  Brief  (Attachment  9) 

Yes 

No 

Process  Sludge  Handling  Program 

XfYes- 

]     No 

See  Design  Brief  (Attachment  S) 

Yes 

No 

Process  /Effluent  Monitoring  Program 

~J   Yes 

E     No 

Yes 

No 

Site  and  Soil  Assessment  Report 

X|    Yes 

□     No 

See  Design  Brief  (Attachment  3) 

Yes 

No 

Environmental  Impact  Analysis  {ground  water) 

]^Yes 

X|     No 

Yes 

No 

Environmental  Impact  Analysis  (surface  water) 

HI   Y®s 

XJ     No 

Yes 

No 

Environmental  Impact  Analysis  (odour  and  noise) 

□    Yes 

X]     No 

Yes 

No 

Final  Effluent  Criteria  Accepted  by  Regional  Office  of  the  Ministry 

><1    Yes 

□  n° 

Attachment  8 

Yes 

No 

Stormwater  Management  Report 

3    Yes 

X]     NO 

Yes 

n  n° 

Other  Attached  Information 

X]    Yes 

□     No 

Cos!  Form.  Legal  Survey.  C  '^  ^.\Ar-  :..—  ,  p     ;  D ,.:  r'  -T\.  "-V^  C-     ^..  ,-..i 

Yes 

□     No 
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12.  Payment  Information 


Amount  Enclosed:         $  7,000.00 


Please  attach  completed  "Costs  for  EPA  s.53  Applications  -  Supplement  to  Application  for  Approval"  (PIBS  4107). 


Method  of  Payment 

|     |      Certified  Cheque  Money  Order 


VISA 


MasterCard  American  Express 


Credit  Card  Information  jit  paying  by  VISA,  MasterCard  or  American  Express)' 
Name  on  Card  (please  print)  Credit  Card  Number 


Jane  Finance 


0123  4567  8910  1112 


Expiry  Date  (yy/mm) 

12/06 


Cardholder  Signature 


4 


Date  (y/m/d) 

09/09/21 


'NOTE;  credit  card  accepted  for  payments  UNDER  $10,000.00  only. 


13.  Statement  of  Client 

!,  the  undersigned  hereby  declare  that,  to  the  best  of  my  knowledge,  the  information  contained  herein  and  the  information  submitted  in  support  of  this  application  is  complete  and 
accurate  in  every  way  and  that  the  Project  Technical  Information  Contact  identified  fn  section  5  of  this  form  is  authorized  to  act  on  my  behalf  for  the  purpose  of  obtaining  approval  under 
Section  S3  of  the  OWRA.  for  the  sewage  works  identified  herein. 

Name  (please  print) 

John  Operations 

Title 

Operations  Manager,  City  of  Anytown 

Signature 

Date  (y/m/d) 
09/09/21 

14.  Statement  of  Municipality 

T  the  undersigned  hereby  declare  on  behalf  of  the  Municipality,  that  the  Municipality  has  no  basic  objection  to  the  coristroction  of  the  works  in  the  Municipality. 
Name  and  Title  (please  print) 

John  Operations,  Operations  Manager 


Name  of  Municipality 

City  of  Anytown 


Signature 


Date  (y/m/d) 
09/09/21 
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ATTACHMENT  1 
COST  FORM 


Ministry 

Minister* 

of  the 

de 

Environment 

I'Environnement 

Ontario 

Ce  (ormula'ire  est  tJisponibleen  frangais 


COSTS  FOR  OWRA  s.53  APPLICATIONS 
SUPPLEMENT  TO  APPLICATION  FOR  APPROVAL 

This  form  is  to  be  completed  for  all  applications  under  the  Ontario  Water  Resources  Act,  s.53  received  by  the  Environmental 
Assessment  &  Approvals  Branch.  Please  submit  this  form  with  your  completed  application  form.  For  instructions/assistance 
completing  this  form,  please  refer  to  publication  number  4I&0  iUhd:  "Gwk/e;  Application  Costs  foy  Sewage  Works,  s.53  OWRA  ".  This 
form  and  associated  publications  are  available  on  the  Ministry  of  the  Environment  web  site  at  ww/v.ene.  gov,  on.ca  or  by  contacting 
the  Environmental  Assessment  and  Approvals  Branch  at  I -800-161 -6290. 


Company  Name: 

City  of  Anytown 

Application/Certificate  of  Approval  Number  {if  known) 

Previous  C  of  A:  1 234-567  A8B 

Application  Cost:  Indicate  the  applicable  aspect(s)  of  the  application  and  complete  the,  corresponding  section(s)  of  this  form. 


iSection  3 


l~l      Administrative  amendment  of  an  existing  approval  (Section  i) 

|~l     Fee  exempted  amendment  or  revocation  of  an  existing  approval  (Section  2) 

IXl     Approval,  amendment  or  revocation  requiring  technical  review  (Section  3) 


Total  Cost 
$    7000 


Print  Form 

1 

SECTION  1 :  Administrative  Amendment  of  an  Existing  Approval 

Description 

Cost 

(S) 

Administrative  amendments  (no  technical  review  involved) 

$  100 

1   1 

TOTAL  COST: 

!$ 

SECTION  2:  Fee  Exempted  Amendment  or  Revocation  of  an  Existing  Approval 

Description 

Cost 

(/) 

Administrative  revocation  (no  technical  review  involved) 

SO 

Any  revocation  requested  as  a  result  of  requirements  imposed  by  conditions  of  an  existing  approval 

so 

Any  amendment  requested  as  a  result  of  requirements  imposed  by  conditions  of  an  existing  approval 

£0 

TOTAL  COST; 

s 

SECTION  3:   Complete  tables  1,2  &  3  and  enter  your  information  in  the 

summary  table  below. 

Description 

Cost 

(-0 

Administrative  processing 

$200 

/ 

iTabls  1 

Wastewater  Treatment  and  Disposal  (Tabic  1) 

$5000 

X 

[Table  2 

Wastewater  Disposal  (Table  2) 

$1800 

X 

frable  3 

Review  (Table  3) 

$ 

Hearing  (if  required) 

$  18,000 

TOTAL  COST: 

$  7000 

PIBS:   4107 


Lusi  Revised:  November  23.  20iM 
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Table  1 ;  Wastewater  Treatment  and  Disposal 


When  completing  this  table,  please  note  the  following; 

Category  1  Amendment: 

The  application  relates  to  an  amendment  to  an  existing  treatment  plant  approval  to  include  additional  facilities  to  increase  the 

approved  rated  capacity  of  the  plant,  including  the  expansion,  re-rating,  or  upgrading  of  an  existing  facility 

Category  2  Amendment: 

The  application  relates  to  an  amendment  to  an  existing  treatment  plant  approval  to  include  additional  facilities  that  do  not  increase  the 
approved  rated  capacity  of  the  plant,  including  new  tertiary  treatment  facilities,  plant  process  waste  stream  treatment  and  disposal 
facilities,  flew  treatment  facilities  to  replace  deteriorated  facilities  and  the  establishment,  alteration,  expansion  or  replacement  of  an 

outfall. 

Cateaory  3  Amendment: 

[f  the  application  relates  to  the  alteration,  extension  or  replacement  of  treatment  plant  equipment  or  processes  that  do  not  involve  the 

addition  of  new  facilities,  including: 

A.  the  alteration,  extension  or  replacement  of  a  pumping  system,  an  aeration  system,  a  chemical  storage  or  application  system, 
filter  media  or  a  standby  power  supply  system, 

B.  the  provision  of  additional  points  of  process  chemical  application,  and 

C.  the  provision  of  odour  control  equipment  facilities. 

Category  4  Amendment: 

Any  other  case  of  amendment  requiring  technical 

review, 

Description 

Maximum  Design 
Capacity 

Application 
Type 

Amendment 
Category 

Cost 

(/) 

Ref. 

A  municipal  or  private  facility  for  the  treatment 
and  disposal  of  sewage  including  a  lagoon  or 
stabilization  pond  or  a  sewage  treatment  plant 

<  4,550  mVday 

Approval  or 
Revocation* 

N/A 

$  5,000 

□ 

1.1.1 

Amendment 

Category  1      !  $  5,000 

X 

1.1.2 

Category  2        $  3,600 

1.1.3 

Category  3 

$  1,800 

1.1.4 

Category  4 

S600 

1.1.5 

>  4,550  m'/day 

Approval  or 

Revocation* 

N/A 

%  10,000 

□ 

1.1.6 

Amendment 

Category  ! 

$  10,000 

1.1.7 

Category  2 

%  3,600 

1.1.8 

Category  3 

$  1,300 

1,1  9 

Category  4 

$600 

1.1.10 

A  facility  for  attenuating  stormwater  runoff 
peak  flow  rate  or  volume  or  for  managing 
stormwater  runoff  quality  such  as  detention  or 
retention  ponds,  underground  chambers, 
oversized  sewers,  rooftop  storage,  parking  lot 
storage,  oil,  grit  and  silt  separators,  flow  control 
outlet  structures,  infiltration  wells,  perforated 
sewers,  and  trenches  or  outfalls 

N/A 

Approval  or 
Revocation* 

N/A 

$2,000 

D 

1.2.1 

Amendment 

Category  1 

S  2,000 

□ 

1.2,2 

Category  2 

Category  3 

Category  4 

$600 

D 

1.2.3 

A  facility  for  the  treatment  and  disposal  of 
leachate 

N/A 

Approval  or 
Revocation* 

N/A 

$  6,000 

D 

1.3,1 

Amendment 

Category  I 

£6,000 

1.3.2 

Category  2 

S  3,600 

1.3.3 

Category  3 

$  1,800 

1.3.4 

Category  4 

$600 

1.3.5 

A  feci  lily  tor  the  treatment  and  disposal  of 
industrial  process  wastewater,  including  contact 
cooling  water. 

N/A 

Approval  Or 
Revocation* 

N/A 

5  6,000 

□ 

1.4.1 

Amendment 

Category  1 

$  6,000 

1.4.2 

Category  2 

$  3,600 

1.4.3 
1.4.4 

Category  3 

S  1,800 

Category  A 

$600 

1.4,5 

TOTAL  COST: 

$  5000 

:  revocation  requiring  technical  review 
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Table  2:  Wastewater  Disposal 

Description 

Design 
Capacity 

Application 
Type 

Increase  in 
Design 

Capacity? 

Cost 

(«0 

Ref. 

A  subsurface  disposal  facility 

<  ISmVday 

Approval  or 

Revocation* 

N/A 

$  600 

□ 

2.1  1 

Amendment 

Yes 

£600 

H 

2.1.2 

>  15m'/day, 
<  50  mVday 

Approval  or 
Revocation* 

N/A 

$  1,500 

□ 

2.1.3 

Amendment 

Yes 

n 

2.1.4 

>  50  m'/day 

Approval  or 
Revocation* 

N/A 

$  3,000 

□ 

2.1.5 

Amendment 

Yes 

$3,000 

□ 

2,1.6 

A  facility  for  the  disposal  of  spent  water  from  a 
non-contact  industrial  cooling  process, 

N/A 

Approval  or 
Revocation* 

N/A 

$1,000 

G 

2.2.1 

Amendment 

Yes 

$  1,000 

U 

2.2.2 

Storm  and  sanitary  sewers  and  appurtenances 

N/A 

Approval  or 
Revocation* 

N/A 

$900 

a 

2.3.1 

Amendment 

Yes** 

$900 

a 

2.3.2 

Storm  and  samtery  pump  stations,  force  mains, 
and  sanitary  sewage  detention  chambers  or 
oversized  sewers. 

N/A 

Approval  en- 
Re  vocation* 

N/A 

S  ],SO0 

(Xl    I  2.4.1 

Amendment 

Yes 

S  1,800 

□    |  24.2 

TOTAL  COST: 

$1800 

*  revocation  requiring  technical  review 
**  expansion  of  existing  sewers 


Back  to  Application  Cost  Section 


Table  3:  Review 

Description 

Cost 

(/) 

Review  of  HvdroseoJogical  Assessment 

$  3,000 

u 

Review  of  effluent  quality  criteria  assessment  for  stormwater  management,  cooling  water  or  soil 
remediation  facilities 

S  1,400 

□ 

Review  of  effluent  quality  criteria  assessment  for  municipal  or  private  sewage,  industrial  process 
wastewater  or  leachate  treatment  plant 

$  6,000 

□ 

TOTAL  COST: 

S 

Back  to  Application  Cost  Section 

PIBS:  4107 
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ATTACHMENT  2 

SUMMARY  OF  PRE-APPLICATION 
CONSULTATION 


123  Office  Drive,  Someplace,  ON  A1B  2C3 
CONSULTING  LTD.  Telephone:  123-555-1234 


Fax:  123-555-5678 


MEMORANDUM 

TO  File  DATE  May  26,  2008 

CC  Bill  Representative,  MOE  Othertown  District  Office 

FROM  Jo  Consultant,  Consulting  Ltd.  /  (  DOCUMENT  No.  08-6543 


ACME  WWTP  EXPANSION:  PRE-APPLICATION  CONSULTATION 


Jo  Consultant  of  Consulting  Ltd.  met  with  Bill  Representative  of  the  MOE  on  May  21,  2008  at 
the  MOE's  Othertown  District  Office  to  review  the  proposed  expansion  of  the  ACME 
Wastewater  Treatment  Plant  (WWTP),  located  in  Anytown,  Ontario.  Consulting  Ltd.  is  currently 
preparing  an  addendum  to  the  Environmental  Study  Report  originally  completed  in  September, 
1997. 

Jo  Consultant  outlined  the  nature  of  the  expansion  and  identified  the  recommended  wastewater 
treatment  and  disposal  strategies.  A  summary  of  the  information  discussed  is  presented  here: 

•  The  expansion  will  more  than  double  the  capacity  of  the  existing  WWTP  to  support 
anticipated  future  population  growth  in  the  service  area.  Influent  flow  peaking  factors  were 
derived  from  analysis  of  recent  historical  flow  data.  Design  influent  quality  was  established 
based  on  historical  influent  quality  and  recommendations  included  in  the  Environmental 
Study  Report. 

•  Construction  of  a  new  headworks  facility  (including  screening  and  grit  removal)  is  currently 
underway,  overseen  by  another  engineering  firm.  Modification  of  this  facility  was  not 
included  in  the  scope  of  the  proposed  expansion  project. 

•  A  secondary  treatment  system  consisting  of  two  rectangular  aeration  cells  and  two 
rectangular  clarifiers  designed  in  accordance  with  MOE  Design  Guidelines  for  Sewage 
Works  (2008),  is  proposed  and  will  operate  in  parallel  with  the  existing  secondary  package 
plant. 


• 


Proposal  includes  decommissioning  of  existing  tertiary  filters  (in  use  since  1985)  and 
construction  of  a  new  tertiary  treatment  facility,  designed  in  accordance  with  MOE  Design 
Guidelines,  comprising  continuous  backwash  sand  filters  arranged  in  a  two-stage 
configuration  for  removal  of  phosphorus  to  very  low  levels. 


Consulting  Ltd. 


May  26,  2008 


• 


Relocation  of  the  existing  UV  disinfection  system  may  be  necessary  to  accommodate  the 
construction  of  the  tertiary  treatment  system.  The  disinfection  system  will  be  expanded  to 
provide  100  percent  redundancy  at  the  plant  design  peak  flow,  in  accordance  with  MOE 
Design  Guidelines. 

•  Effluent  disposal  practices  (surface  discharge  to  the  Anytown  River)  will  remain  unchanged. 
An  assimilative  capacity  study  will  be  completed  to  determine  appropriate  effluent  limits 
given  the  anticipated  increase  in  wastewater  flow  through  the  plant.  The  existing  effluent 
pipe  will  be  replaced  with  a  pipe  approximately  twice  its  diameter  to  accommodate  this 
increase. 

•  Waste  sludge  produced  in  the  secondary  and  tertiary  treatment  systems  will  be  directed  to  the 
proposed  sludge  handling  facility,  which  includes  two  gravity  thickeners  designed  in 
accordance  with  MOE  Design  Guidelines  and  a  large  sludge  holding  tank.  Thickened  sludge 
will  be  periodically  pumped  from  the  sludge  holding  tank  for  transportation  to  another 
facility  for  stabilization  and  subsequent  beneficial  reuse. 

•  Recommended  separation  distances  for  odour  mitigation  between  the  WWTP  and  sensitive 
land  uses  (residential)  are  not  satisfied.  An  odour  control  biofilter  is  proposed  that  would 
treat  odourous  air  from  the  headworks  building  and  sludge  handling  building. 

In  general,  Bill  Representative  was  in  agreement  with  the  proposed  elements  of  the  ACME 
WWTP  expansion.  In  addition  to  the  Certificate  of  Approval  (Municipal  and  Private  Sewage 
Works),  Bill  Representative  noted  the  need  for  Consulting  Ltd.  to  obtain  the  following: 


• 


• 


Written  approval  from  the  MOE's  Technical  Support  Section  of  the  proposed  effluent 
criteria 

A  permit  from  the  Anytown  River  Valley  Conservation  Authority  for  work  to  be  completed 
in  or  near  the  Anytown  River  during  replacement  of  the  WWTP  effluent  pipe  and  WWTP 
outfall 

A  classification  certificate  for  the  expanded  WWTP  from  the  Ontario  Water  Wastewater 
Certification  Office  (OWWCO)  to  ensure  compliance  with  O.  Reg.  129/04,  Licensing  of 
Sewage  Works  Operators 

A  Permit  to  Take  Water  for  dewatering  during  construction  of  the  proposed  facilities 

A  Certificate  of  Approval  (Air)  for  existing  and  proposed  stand-by  generators  and  the 
proposed  odour  control  unit 


ATTACHMENTS 
SITE  LEGAL  SURVEY 

NOTE:  Please  print  legal  survey  on  1 1x17  paper  for  adequate  legibility. 
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ATTACHMENT  4 

EXISTING  CERTIFICATE  OF  APPROVAL 
(C  OF  A  No.  1234-567A8B) 


ATTACHMENTS 
ENVIRONMENTAL  STUDY  REPORT 


ENVIRONMENTAL  STUDY  REPORT 


CLASS  ENVIRONMENTAL  ASSESSMENT 
ACME  Wastewater  Treatment  Plant  Expansion 

Anytown,  Ontario 


Submitted  to: 

The  City  of  Anytown 

321  Avenue  Road 

Anytown,  Ontario 

C3B  2A1 


Prepared  by: 

Consulting  Ltd. 

123  Office  Drive 

Someplace,  Ontario 

A1B2C3 


SEPTEMBER  14,  1997 


City  of  Anytown 

ACME  Wastewater  Treatment  Plant 


CONSULTING  LTD. 


ATTACHMENT  6 
ADDENDUM  TO  ENVIRONMENTAL  STUDY  REPORT 


ENVIRONMENTAL  STUDY  REPORT 
ADDENDUM 

CLASS  ENVIRONMENTAL  ASSESSMENT 
ACME  Wastewater  Treatment  Plant  Expansion 

Anytown,  Ontario 


Submitted  to: 

The  City  of  Anytown 

321  Avenue  Road 

Anytown,  Ontario 

C3B  2A1 


Prepared  by: 

Consulting  Ltd. 

123  Office  Drive 

Someplace,  Ontario 

A1B2C3 


JUNE  30,  2008 


City  of  Anytown 

ACME  Wastewater  Treatment  Plant 


CONSULTING  LTD. 


ATTACHMENT  7 

LETTER  OF  CONFIRMATION  - 
CLASS  ENVIRONMENTAL  ASSESSMENT 


Ministry 
of  the 
Environment 

321  Green  Street 

4th  Floor 

Othertown,  ON  A2B  3C1 


Ministere 

de 

I'Environnement 

321  Rue  Green 

4e  etage 

Othertown,  ON  A2B  3C1 


If  Ontario 


Tel:   (123)555-0000 
Fax:(123)555-1111 


August  20,  2008 


Jo  Consultant 
Consulting  Ltd. 
123  Office  Drive 
Someplace,  Ontario 
A1 B  2C3 


Dear  Ms.  Consultant: 


RE:        Environmental  Study  Report  Addendum 

ACME  Wastewater  Treatment  Plant  Expansion  Project 
City  of  Anytown 


Consulting  Ltd.  completed  an  Environmental  Study  Report  (ESR)  for  the  expansion  of  the  ACME 
Wastewater  Treatment  Plant  (WWTP)  in  September  1997.  The  ESR  was  placed  on  the  public 
record  for  a  30-day  review  period  in  accordance  with  the  requirements  of  the  Municipal  Engineers 
Association's  Municipal  Class  Environmental  Assessment  (Class  EA).  The  review  period  yielded  no 
Part  II  (bump-up)  requests  and  the  project  was  approved  to  proceed  in  accordance  with  the 
approach  presented  in  the  ESR  and  subject  to  any  required  permits  and  approvals. 

As  of  September  2007,  construction  had  not  yet  commenced  and  the  1 0-year  Class  EA  approval 
period  expired.  Consulting  Ltd.  prepared  an  addendum  to  the  1997  ESR  to  address  any  changes  in 
environmental  conditions,  potential  environmental  impacts,  and  the  preferred  treatment  approach 
since  the  initial  Class  EA.  The  MOE  acknowledged  receipt  of  the  Draft  ESR  Addendum  in  a  letter 
dated  May  22,  2008.  Technical  Support  Section  comments  on  the  Draft  were  sent  to  J.  Consultant 
of  Consulting,  Ltd.  on  June  18,  2008.  Comments  were  addressed  to  the  MOE's  satisfaction  in  the 
Final  ESR  Addendum,  dated  June  30,  2008. 

On  July  7,  2008,  the  City  of  Anytown  (City)  issued  a  Notice  of  Filing  of  Addendum  (attached),  and 
the  Final  ESR  Addendum  was  placed  on  the  public  record  for  a  30-day  review  period  in 
accordance  with  the  requirements  of  the  Class  EA.  No  comments  were  received  during  the  review 
period. 


The  Minister  is  satisfied  that  the  Class  EA  and  preparation  of  the  ESR  Addendum  followed  the 
approved  environmental  planning  process  for  an  integrated  approach  under  the  Municipal  Class 
EA,  and  has  no  outstanding  concerns  that  cannot  be  addressed  through  conditions  of  approval. 
The  City  may  proceed  with  the  design  and  construction  of  the  ACME  WWTP  expansion,  in 


accordance  with  the  approach  presented  in  the  ESR  Addendum  and  subject  to  any  required 
permits  and  approvals. 

Please  note  that  failure  to  comply  with  the  Environmental  Assessment  Act  (EAA),  the  provisions  of 
the  Class  EA  and  the  conditions  of  the  Minister's  decision,  and  failure  to  implement  the  project  in 
the  manner  described  in  the  Final  ESR  are  contraventions  of  the  EAA  and  may  result  in 
persecution  under  Section  38  of  the  Act. 

Thank  you  for  the  opportunity  to  comment  on  this  project.  Should  you  or  any  members  of  your 
project  team  have  any  questions  regarding  the  above,  please  feel  free  to  contact  me  at 
123-555-4321. 

Yours  truly, 


Don  Planner 

Environmental  Resource  Planner  and  EA  Coordinator 

Air,  Pesticides  and  Environmental  Planning 


Attachment:  Notice  of  Filing  of  Addendum 


NOTICE  OF  FILING  OF  ADDENDUM 


CITY  OF  ANYTOWN 

CLASS  ENVIRONMENTAL  ASSESSMENT 

ACME  WASTEWATER  TREATMENT  PLANT  EXPANSION 


A  Class  Environmental  Assessment  (Class  EA)  was  completed  in  1 997  for  the  expansion  of  the 
ACME  Wastewater  Treatment  Plant  (WWTP).  An  Environmental  Study  Report  (ESR),  dated 
September  14,  1997  was  placed  on  the  public  record  for  a  30-day  review  period  in  accordance  with 
the  requirements  of  the  Municipal  Engineers  Association's  Municipal  Class  Environmental 
Assessment  (Class  EA).  Subsequent  to  the  review  period,  the  project  was  approved  to  proceed  in 
accordance  with  the  approach  presented  in  the  ESR  and  subject  to  any  required  permits  and 
approvals. 

In  September  2007,  the  10-year  Class  EA  approval  period  expired.  An  addendum  to  the  ESR  was 
prepared  to  address  any  changes  in  environmental  conditions,  potential  environmental  impacts, 
and  the  preferred  treatment  approach  since  the  initial  Class  EA. 

By  this  Notice,  the  Addendum  is  being  placed  on  the  public  record  for  review  in  accordance  with 
the  requirements  of  the  Class  EA.  Subject  to  comments  received  as  a  result  of  this  Notice,  the  City 
of  Anytown  intends  to  proceed  with  the  construction  of  this  project  in  the  spring  of  2010. 

The  Addendum  is  available  for  review  from  Monday  July  7,  2008  to  Wednesday  August  6,  2008  at 
the  following  locations: 


Anytown  City  Hall  Anytown  Community  Resource  Centre 

321  Avenue  Road  8910  Court  Street 

Anytown,  ON  Anytown,  ON 

Mon-Fri:  8:30  am  -  4:30  pm  Mon-Sat:  9:00  am  -  9:00  pm 

Telephone:  125-555-4321  Telephone:  123-555-8888 


Further  information  may  be  obtained  from  the  City's  consultants  on  this  project: 

Consulting  Ltd. 
123  Office  Dr. 
Someplace,  ON 
A1 B  2C3 

Telephone:  123-555-1234 

Attn:  Jo  Consultant 


ATTACHMENTS 

LETTER  OF  ACCEPTANCE  - 
EFFLUENT  CRITERIA 


Ministry 
of  the 
Environment 


321  Green  Street 

4th  Floor 

Othertown,  ON  A2B  3C1 


Ministere 

de 

I'Environnement 

321  Rue  Green 

4e  etage 

Othertown,  ON  A2B  3C1 


V  Ontario 


Tel:   (123)555-0000 
Fax:(123)555-1111 


April  12,2008 


Jo  Consultant 
Consulting  Ltd. 
123  Office  Drive 
Someplace,  Ontario 
A1 B  2C3 


Dear  Ms.  Consultant: 


RE:        Assimilative  Capacity  Study 

ACME  WWTP  Expansion  Project 
City  of  Anytown 


A  meeting  was  held  on  March  31,  2008  to  review  the  assimilative  capacity  study  dated  March  17, 
2008  prepared  by  Consulting  Ltd.  for  the  ACME  WWTP  expansion. 

The  Technical  Support  Section  is  in  agreement  with  the  recommendations  made  in  the  report  with 
respect  to  design  objectives  and  compliance  limits  for  treated  plant  effluent  to  be  discharged  to 
the  Anytown  River,  a  Policy  2  receiver.  Effluent  criteria  are  summarized  below: 


Proposed  Effluent  Criteria  for  Expanded  ACME  WWTP 


Parameter 

Effluent  Concentration 
Objective 

Effluent  Concentration 

Limit 

(monthly  average) 

Waste  Loading 

Limit 

(monthly  average) 

BOD5 

5  mg/L 

10  mg/L 

28.74  kg/d 

TSS 

5  mg/L 

10  mg/L 

28.74  kg/d 

TP 

0.125  mg/L 

0.20  mg/L 

0.57  kg/d 

TAN 

May-Oct 

0.35  mg/L 

0.35  mg/L 

1.01  kg/d 

Nov- Apr 

1 .0  mg/L 

2.87  kg/d 

Effluent  monitoring  requirements  will  be  unchanged  from  current  requirements.  Special  monitoring 
of  effluent  and  receiving  water,  including  toxicity  testing,  will  not  be  required  at  this  location  at  this 
time. 

Please  let  us  know  if  there  are  any  other  questions.  Thank  you  for  the  opportunity  to  comment. 


Yours  truly, 


Don  Planner 

Environmental  Resource  Planner  and  EA  Coordinator 

Air,  Pesticides  and  Environmental  Planning 
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ACME  Wastewater  Treatment  Plant  Expansion 
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The  City  of  Anytown 
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Prepared  by: 

Consulting  Ltd. 

123  Office  Drive 
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A1B2C3 
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1.0       INTRODUCTION 

In  1997,  Consulting  Ltd.  completed  a  Class  Environmental  Assessment  to  evaluate  alternatives 
for  meeting  future  wastewater  servicing  needs  in  the  City  of  Anytown  (City).  The  Environmental 
Study  Report  (ESR)  documented  the  evaluation  process  and  recommended  the  expansion  of  the 
ACME  Wastewater  Treatment  Plant  (WWTP)  and  the  Boulevard  Road  Pumping  Station  (PS)  to 
accommodate  future  population  growth  within  the  Anytown  service  area.  The  10-year  Class  EA 
approval  lapsed  in  September  2007.  Consulting  Ltd.  prepared  an  addendum  to  the  ESR  to 
evaluate  changes  in  environmental  conditions,  potential  environmental  impacts,  and  the  preferred 
treatment  approach  since  the  completion  of  the  original  ESR.  The  Addendum  verified  that  the 
project  approach  and  mitigation  measures  identified  in  the  original  ESR  remain  valid  given  the 
current  planning  context. 

Consulting  Ltd.  was  retained  by  the  City  to  provide  detailed  design  services,  contract 
administration,  and  site  inspection  services  for  the  ACME  WWTP/Boulevard  Road  PS  Expansion 
Project.  Consulting  Ltd.  developed  a  design  to  expand  the  plant  to  a  rated  capacity  of  2,874  cubic 
metres  per  day  (m3/d)  from  its  current  1,205  m3/d  capacity.  The  capacity  of  the  Boulevard  Road 
PS  will  also  be  upgraded  to  correspond  to  the  expanded  WWTP  design  peak  hour  flow. 

This  design  brief  presents  details  of  the  final  design  for  the  ACME  WWTP/Boulevard  Road  PS 
expansion,  including: 


description  of  the  existing  and  proposed  facilities; 

basic  data  on  the  volume  and  composition  of  the  wastewater  generated  in  the  service 
area; 

summary  of  the  proposed  effluent  quality  criteria; 

detailed  description  of  all  proposed  treatment  units  and  equipment,  and  identification 
of  process  design  parameters; 

detailed  process  design  and  sizing  calculations  for  all  major  treatment  processes; 

hydraulic  calculations  for  all  process  streams  within  the  wastewater  treatment  works; 

description  of  the  measures  to  be  taken  during  construction  to  ensure  uninterrupted 
treatment  of  all  incoming  wastewater  for  the  duration  of  the  construction  period;  and 

overview  of  contingency  planning  measures  for  the  proposed  facilities  in  the  event  of 
spills  and/or  equipment  failure. 


2.0       DESCRIPTION  OF  EXISTING  SEWAGE  WORKS 


2.1        Anytown  Wastewater  Collection  System 

Sanitary  wastewater  generated  within  the  City  of  Anytown  is  collected  in  sanitary  sewers  and 
conveyed  by  a  combination  of  gravity  sewers,  pumping  stations  and  force  mains  for  treatment  at 
the  ACME  WWTP.  The  collection  system,  including  three  pumping  stations  is  owned  and 
operated  by  the  City  of  Anytown. 


2.2        Boulevard  Road  PS 

The  Boulevard  Road  PS  is  located  approximately  800  metres  (m)  from  the  ACME  WWTP.  The 
station  forcemain  is  400  millimetres  (mm)  in  diameter  and  discharges  directly  to  the  WWTP 
influent  chamber.  The  PS  is  of  a  wet  well/dry  well  configuration  and  is  currently  equipped  with  2 
dry-pit  submersible  sewage  pumps  rated  at  1 12  litres  per  second  (L/s)  (9,677  m3/d)  at  16.8  m  total 
dynamic  head  (TDH).  The  forcemain  header  has  connections  for  two  additional  process  pumps. 
The  wet  well  is  split  into  two  chambers  that  are  hydraulically  connected  by  a  300  mm  sluice  gate. 
The  station  wet  wells  are  connected  to  two  incoming  gravity  sewers  at  diameters  of  533  mm  and 
380  mm. 


2.3        ACME  WWTP 


2.3.1     Existing  WWTP 

The  current  ACME  WWTP  configuration  was  established  in  the  late- 1980s.  According  to  the 
current  C  of  A  (1234-567A8B,  issued  on  December  15,  1993),  the  ACME  WWTP  has  a  rated 
capacity  of  1,205  m3/d  and  a  peak  flow  rate  of  4,218  m3/d.  The  existing  works  include: 

•  manually-cleaned  bar  screens; 

•  a  grit  removal  system  consisting  of  a  grit  tank  with  mechanical  mixer,  air  lift  pump, 
air  and  water  scour  devices,  blowers  and  grit  clarifier; 

•  an  aeration  tank  in  an  annular  ring,  equipped  with  a  coarse  bubble  diffused  air 
system; 

•  a  central,  circular  clarifier  with  influent  well,  scum  baffle  and  sludge  scraping 
system; 

•  a  two-stage  aerobic  digester  for  sludge  stabilization; 


•  a  tertiary  treatment  system  made  up   of  3  upflow  deep  bed  sand  filters  using 
continuous  filtration,  continuous  backwash  and  continuous  air  scour;  and 

•  a  UV  disinfection  system  consisting  of  two  banks,  each  equipped  with  16  lamps. 

Treated  wastewater  is  discharged  to  the  Anytown  River.  Stabilized  sludge  is  hauled  off-site  for 
disposal. 

Three  building  structures  are  currently  located  on  the  WWTP  site.  The  Main  Building  houses  the 
plant  headworks,  tertiary  filters,  chemical  feed  and  storage,  sludge  pumps,  electrical  switchgear 
and  maintenance  area.  The  plant  office  and  laboratory  are  contained  in  another  building,  and  the 
UV  channel  is  outside. 


2.3.2     Current  Upgrades  Project 

Work  is  currently  underway  to  upgrade  several  features  of  the  ACME  WWTP  in  preparation  for 
the  expansion.  These  upgrades  were  approved  under  a  separate  Class  EA  and  have  been  designed 
by  another  consulting  firm  (CWR  Inc.).  Elements  of  the  current  upgrades  project  include: 


expansion  of  the  existing  headworks  and  construction  of  a  new  headworks  building; 

installation  of  one  new  aeration  blower,  and  variable  frequency  drives  (VFDs)  on  the 
existing  blowers; 

installation  of  a  flow  meter  and  VFD  on  the  existing  return/waste  activated  sludge 
pumps; 

construction  of  new  influent  and  effluent  flow  meters; 

installation  of  new  alum  feed  pumps  and  modifications  to  the  chemical  containment 
area; 

installation  of  a  new  backup  power  generator; 

replacement  of  the  sand  filter  media  and  air  lift  piping; 

replacement  of  both  UV  disinfection  banks; 

construction  of  a  flow  splitter  chamber  to  allow  connection  to  the  expanded  facilities; 
and 

installation  of  Supervisory  Control  and  Data  Acquisition  (SCADA)  monitoring  and 
control. 


Completion   of  these   upgrades   is   scheduled   for  November   2009.      Coordination   between 
Consulting  Ltd.  and  CWR  Inc.  was  important  during  detailed  design  of  the  WWTP  expansion. 


3.0       OVERVIEW  OF  PROPOSED  EXPANSION 


3.1        Boulevard  Road  PS 

The  WWTP  expansion  project  will  see  the  installation  of  a  single  new  sewage  pump  to  increase 
the  firm  capacity  of  the  Boulevard  Road  PS.  The  station's  existing  control  panel  will  also  be 
upgraded,  and  a  discharge  flow  and  pressure  monitoring  system  will  be  installed. 


3.2        ACME  WWTP 


3.2.1     Elements  of  the  Expansion 

The  ESR  and  ESR  Addendum  prepared  to  summarize  the  evaluation  of  alternatives  for  meeting 
future  wastewater  servicing  needs  in  the  City  of  Anytown  recommended  implementation  of  the 
following  works  for  expansion  of  the  ACME  WWTP: 

•  new  secondary  treatment  facilities,  including  extended  aeration  basins,  secondary 
clarifiers,  recycle/waste  pumps  and  blowers; 

•  new  two  stage  tertiary  treatment  facilities; 

•  decommissioning  of  existing  tertiary  treatment  facilities 

•  additional  disinfection  facilities; 

•  new  sludge  handling  facilities;  and 

•  associated  structures  and  facilities  to  support  the  expansion. 

The  existing  secondary  treatment  system  will  not  be  modified  and  will  remain  in  use,  providing 
approximately  42  percent  of  the  design  capacity  of  the  expanded  WWTP.  The  new  secondary 
treatment  system  will  provide  the  remaining  capacity  and  will  consist  of  two  rectangular  aeration 
basins  and  two  rectangular  clarifiers. 

Tertiary  treatment  at  the  expanded  plant  will  be  provided  by  a  two-stage  system  of  upflow, 
continuous  backwash  sand  filters.  The  existing  sand  filters  will  be  decommissioned;  a  new 
tertiary  treatment  building  is  to  be  constructed  adjacent  to  the  Main  Building. 

New  UV  disinfection  channels  will  be  constructed  and  will  have  a  hydraulic  capacity  greater  than 
the  design  peak  hour  flow  to  allow  for  future  expansion.  The  purchase  of  new  UV  disinfection 


equipment  will  be  necessary,  but  wherever  possible,  equipment  will  be  salvaged  from  the  existing 
UV  disinfection  system. 

New  sludge  handling  facilities  will  also  be  constructed.  A  building  will  be  erected  adjacent  to  the 
new  headworks  building.  The  building  will  house  two  gravity  sludge  thickeners  and  a  large 
aerated  holding  tank.  Sludge  will  be  transferred  from  the  holding  tank  to  another  facility  for 
stabilization  prior  to  disposal.  An  odour  control  system  will  also  be  installed  to  mitigate  the 
release  of  odours  from  the  headworks  facility  and  the  new  sludge  handling  facility. 


3.2.2     Description  of  Proposed  Site  Layout 

ACME  WWTP  influent  flows  enter  the  site  at  the  northeast  corner  of  the  property  via  an  existing 
forcemain  originating  at  the  Boulevard  Road  PS.  Flow  will  continue  by  gravity  to  the  new 
headworks  building.  After  screening  and  grit  removal,  flow  will  exit  the  headworks  through  an 
existing  plant  influent  flow  meter  and  the  existing  flow  distribution  chamber. 

The  existing  distribution  chamber  will  proportion  flow  between  the  existing  package  plant  (42 
percent)  and  the  new  secondary  treatment  facilities  (58  percent).  The  chamber  will  be  modified 
to  ensure  consistent  flow-splitting  over  a  range  of  plant  flow  conditions.  Flow  to  the  new 
secondary  treatment  system  will  be  measured  by  a  magnetic  flow  meter. 

The  new  secondary  treatment  facilities  will  consist  of  two  aeration  basins,  two  rectangular 
clarifiers,  situated  in  the  southeast  quadrant  of  the  site.  Footprint  is  available  at  this  location  for 
future  expansion  of  the  secondary  treatment  system.  Slide  gates  will  be  used  on  the  aeration  basin 
inlet  to  permit  isolation  of  either  treatment  train  for  maintenance.  Effluent  from  the  aeration 
basins  will  flow  over  a  weir  into  a  common  channel  to  permit  discharge  to  one  or  both  secondary 
clarifiers.  The  return  activated  sludge  (RAS)  and  waste  activated  sludge  (WAS)  pumps  will  be 
located  in  a  dry  well  between  the  aeration  basins  and  clarifiers.  Two  new  blowers  will  also  be 
located  in  the  new  structure. 

Flow  from  the  existing  and  new  secondary  treatment  system  will  be  combined  in  the  new 
UV/tertiary  treatment  building,  adjacent  to  the  existing  Main  Building.  .  The  existing  UV  channel 
will  be  demolished  to  allow  for  construction  of  this  new  building,  which  will  house  the  two-pass, 
upflow,  continuous  backwash  sand  filtration  system  and  the  new  UV  disinfection  system. 

Secondary  effluent  will  be  dosed  with  alum  in  a  mixing  chamber  before  entering  the  first-stage 
filter  beds,  where  flocculation  will  occur.  Filter  influent  will  enter  near  the  bottom  of  the  filter 
beds  and  will  flow  upward.  Filtrate  from  the  first-stage  filters  will  flow  over  an  effluent  weir  near 
the  top  of  the  modules  and  into  the  second-stage  filters.  From  the  second  stage  filters,  effluent 


will  be  conveyed  to  the  new  UV  disinfection  system  in  the  northwest  corner  of  the  building.  Filter 
reject  (backwash)  will  be  thickened  in  a  lamella  gravity  settler  before  processing  in  the  new 
sludge  handling  system. 

The  new  UV  disinfection  system  will  contain  four  new  UV  banks  installed  in  two  channels  to 
permit  100  percent  redundant  operation  at  peak  design  flow.  Each  channel  also  contains  a  width 
reduction  baffle,  which  may  be  removed  in  the  future  to  permit  the  installation  of  additional  UV 
modules  and  increase  the  capacity  of  the  disinfection  system  to  20,000  m3/d.  Effluent  from  the 
UV  disinfection  system  will  be  collected  in  the  plant  process  water  sump,  which  will  supply 
water  for  flushing  and  wash  down  activities  throughout  the  expanded  plant. 

From  the  plant  process  water  sump,  disinfected  effluent  that  is  not  required  for  flushing  of  wash 
down  will  flow  by  gravity  through  the  effluent  flow  meter  (relocated  from  its  current  location  to 
the  northwest  corner  of  the  tertiary  treatment  building).  Effluent  will  be  discharged  to  the 
Anytown  River  via  a  new  600-mm  diameter  outfall  pipe  that  will  run  parallel  to  the  existing 
outfall  (to  be  decommissioned). 

A  new  sludge  handling  building  will  be  constructed  adjacent  to  the  new  headworks  building  in 
the  northeast  corner  of  the  site.  The  building  will  house  two  new  gravity  sludge  thickeners  and  an 
aerated  sludge  holding  tank.  WAS  from  the  existing  and  new  secondary  treatment  systems,  as 
well  as  sludge  from  the  Lamella  gravity  settler,  will  be  pumped  to  the  new  sludge  thickeners. 
Thickened  sludge  will  be  stored  below  the  thickeners  in  the  sludge  holding  tank.  Sludge  will  be 
periodically  pumped  from  the  tank  and  transported  to  another  facility  for  stabilization  and 
disposal. 

A  new  road  will  be  constructed  to  permit  truck  access  to  the  sludge  handling  facility,  as  well  as  to 
the  other  new  facilities. 

Refer  to  the  Engineering  Design  Drawings  package  for  detailed  site  layout  drawings  including  the 
existing  works,  proposed  works,  and  proposed  decommissioning. 


4.0       DESIGN  CRITERIA 


4.1        Design  Flows 


4.1.1     Historical  Flow  Data  and  Current  Design  Flows 

Historical  flow  data  collected  during  the  preparation  of  the  ESR  for  the  period  1993-1996  is 
summarised  in  Table  1.  During  preparation  of  the  ESR  addendum,  this  data  was  compared  to 
flows  for  the  period  2005-2007,  which  are  summarised  in  Table  2. 


TABLE  1:  ACME  WWTP  -  WASTEWATER  FLOW,  1993  -  1996 


Condition 

Flow  (m3/d) 

1993 

1994 

1995 

1996 

1993-1996 

Annual  Average  Day  Flow 
(%  Average  Capacity) 

651 
(54) 

814 
(68) 

974 
(81) 

944 

(78) 

8461 
(70) 

Maximum  Month  Average  Day 
Flow 

n/a 

n/a 

n/a 

n/a 

n/a 

Maximum  Day  Flow 

1,377 

1,613 

1,934 

1,726 

1,9342 

Minimum  Day  Flow 

n/a 

n/a 

n/a 

n/a 

n/a 

1  Mean  annual  average  day  flow  over  the  period  (1993-1996). 

2  Maximum  day  flow  from  1993  to  1996. 


TABLE  2:  ACME  WWTP  -  WASTEWATER  FLOW,  2005  -  2007 


Condition 

Flow  (m3/d) 

2005 

2006 

2007 

2005-2007 

Annual  Average  Day  Flow 
(%  Average  Capacity) 

998 

(83) 

1,067 
(89) 

1,006 
(83) 

1,024! 
(85) 

Maximum  Month  Average  Day 
Flow 

1,291 

1,248 

1,204 

1,2912 

Maximum  Day  Flow 

1,864 

2,097 

1,895 

2,0973 

Minimum  Day  Flow 

691 

753 

797 

6914 

1  Mean  annual  average  day  flow  over  the  period  (2005-2007). 

2  Maximum  month  average  day  flow  from  2005  to  2007. 

3  Maximum  day  flow  from  2005  to  2007. 

4  Minimum  day  flow  from  2005  to  2007. 


Average  daily  flows  have  increased  about  21  percent  since  the  mid- 1 990 's,  a  reflection  of 
population  growth  in  the  area.  The  more  recent  dataset  was  assumed  to  represent  the  current 
operating  conditions  and  was  used  to  calculate  flow  peaking  factors  for  the  design  of  the  WWTP 
expansion.  The  average  ratios  of  various  flow  conditions  to  the  annual  average  day  flow  are 
listed  in  Table  3. 


TABLE  3:  ACME  WWTP  -  WASTEWATER  FLOW  RATIOS 


Flow  Condition 

Average  Ratio 

Maximum  Monthly  Average  Daily  Flow 

1.22 

Maximum  Daily  Flow 

2.04 

Minimum  Daily  Flow 

0.67 

Peak  Hourly  Flow 

4.0 

4.1.2     Proposed  Design  Flows 


The  flows  used  in  the  design  of  the  expanded  ACME  WWTP  are  presented  in  Table  4.  The 
combined  capacity  of  the  existing  WWTP  and  the  proposed  expansion  is  equal  to  the  design  plant 
rated  capacity.  The  capacity  of  the  existing  secondary  treatment  system  will  remain  equal  to  the 


existing  plant  rated  capacity  while  the  design  of  the  new  secondary  treatment  plant  was  based  on 
wastewater  flows  to  the  expansion.  Design  of  the  new  tertiary  treatment  system  and  the  expanded 
UV  disinfection  systems  was  based  on  the  combined  flow  from  the  existing  WWTP  and  the  new 
secondary  treatment  system. 


TABLE  4:  ACME  WWTP  EXPANSION  -  PROPOSED  DESIGN  FLOWS 


Design  Condition 

Flow  (m3/d) 

Flow  Distribution 

Existing  Plant 
(m3/d) 

Proposed  Plant 

Expansion 

(m3/d) 

Annual  Average  Daily  Flow  (AADF) 

2,874 

1,205 

1,669 

Maximum  Month  Average  Daily  Flow 
(MMADF) 

3,506 

1,470 

2,036 

Maximum  Daily  Flow  (MDF) 

5,863 

2,458 

3,405 

Minimum  Daily  Flow  (MinDF) 

1,926 

807 

1,118 

Peak  Hourly  Flow  (PHF) 

11,496 

4,820 

6,676 

Current  flows  were  also  considered  during  the  design,  as  the  expanded  facility  must  operate  under 
both  current  and  future  conditions. 


4.2        Influent  Characterization 


4.2.1     Historical  Influent  Water  Quality 


Influent  wastewater  quality  data  from  2006  -  2007  (Table  5)  was  used  in  the  development  of 
design  criteria  for  the  expanded  plant.  Data  from  this  period  is  assumed  to  be  most  representative 
of  current  operation.  Data  gathered  during  preparation  of  the  initial  ESR  showed  similar  influent 
characteristics  from  1993  -  1996. 


TABLE  5:  ACME  WWTP  -  INFLUENT  WASTEWATER  QUALITY 


Parameter 

2006  -  2007  Influent  Characteristics 

1993  -  1996 

Influent 

Characteristics 

(Average) 

Average 

Minimum 

Maximum 

CBOD5  (mg/L) 

114 

41 

250 

n/a 

BOD5  (mg/L) 

140 

59 

267 

139 

TSS  (mg/L) 

175 

50 

403 

182 

TP  (mg/L) 

4.6 

2.4 

7.5 

4.9 

TKN(mg/L) 

32 

17 

49 

31 

TAN  (mg/L) 

20 

10 

26 

n/a 

pH 

7.6 

7.2 

7.8 

n/a 

Temperature  (°C) 

15.8 

10.4 

19.7 

n/a 

4.2.2     Proposed  Design  Influent  Characterization 

Table  6  presents  design  average  and  peak  influent  contaminant  concentrations  for  the  ACME 
WWTP  expansion.  Design  concentrations  are  based  on  recommendations  presented  in  the  ESR 
and  the  ESR  Addendum,  and  represent  typical  conditions  experienced  at  municipal  wastewater 
treatment  facilities.  These  values  are  conservative  in  that  they  are  greater  than  the  historical 
average  concentrations  measured  at  the  ACME  WWTP. 


TABLE  6:  ACME  WWTP  EXPANSION  -  PROPOSED  DESIGN  INFLUENT  QUALITY 


Parameter 

Design  Concentration  (mg/L) 

Average 

Peak 

CBOD5 

150 

270 

BOD5 

180 

324 

TSS 

200 

396 

TKN 

30 

54 

TAN 

20 

36 

TP 

9 

16 

10 


4.3        Effluent  Requirements 


4.3.1     Historical  Effluent  Water  Quality 


Historical  effluent  water  quality  for  1993-1996  and  2006-2007  are  presented  in  Table  7. 


TABLE  7:  ACME  WWTP  -  EFFLUENT  QUALITY 


Parameter 

Effluent  Characteristics 

1993  -  1996 

2006  -  2007 

CBOD5  (mg/L) 

1.30 

1.31 

BOD5  (mg/L) 

n/a 

1.71 

TSS  (mg/L) 

3.10 

5.02 

TP  (mg/L) 

0.12 

0.13 

TKN(mg/L) 

n/a 

0.77 

TAN  (mg/L) 

0.23 

0.12 

pH 

n/a 

7.4 

Temperature  (°C) 

n/a 

12.1 

4.3.2     Assimilative  Capacity  Assessment 

As  part  of  ESR  Addendum  activities  for  this  project,  an  Assimilative  Capacity  Study  was 
undertaken  to  establish  appropriate  effluent  limits  for  the  design  of  the  expanded  ACME  WWTP. 
A  focus  of  the  evaluation  was  the  discharge  of  total  phosphorus,  for  which  the  Anytown  River 
has  been  designated  a  Policy  2  receiver.  A  technical  memorandum  (Consulting  Ltd.,  March 
2008)  summarising  these  efforts  is  attached  (Appendix  A).  The  memo: 

•  addresses  the  outstanding  issues  identified  by  the  MOE  with  respect  to  the  ESR 
(September  2007)  prepared  by  Consulting  Ltd.; 

•  reviews  regulatory  requirements  for  wastewater  treatment  plant  discharges  in  the 
province  of  Ontario; 
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•  presents  the  results  of  mixing  zone  modelling  required  to  determine  the  size  of  the 
mixing  zone,  as  requested  by  the  MOE;  and 

•  recommends  effluent  criteria  based  on  the  study  findings. 

In  a  letter  dated  April  12,  2008,  the  MOE's  technical  support  section  approved  the  assimilative 
capacity  study  and  indicated  agreement  with  the  proposed  effluent  limits. 


4.3.3     Proposed  Design  Effluent  Criteria 

Approved  effluent  limits  and  proposed  design  effluent  objectives  for  the  expanded  ACME 
WWTP  are  presented  in  Table  8.  The  effluent  objectives  and  compliance  limits  are  based  on 
recommendations  from  the  ESR  and  the  findings  of  the  Assimilative  Capacity  Study,  assuming  an 
average  effluent  discharge  rate  of  2,874  mVd.  Limits  on  monthly  average  contaminant  loadings 
may  be  calculated  based  on  effluent  compliance  limits  and  the  approved  average  daily  flow. 


TABLE  8:  ACME  WWTP  EXPANSION  -  PROPOSED  EFFLUENT  CRITERIA 


Effluent  Criteria 

Parameter 

Current 

Proposed 

Objective 

Compliance 
Limit 

Objective 

Compliance 
Limit 

CBOD5  (mg/L) 

5 

15 

5 

10 

TSS  (mg/L) 

5 

15 

5 

10 

TAN  (mg/L) 

May  -  Oct 

0.35 

0.35 

0.35 

0.35 

Nov  -  Apr 

1 

1.0 

TP  (mg/L) 

0.3 

0.3 

0.07 

0.1 

Total  Residual  Chorine 
(mg/L) 

Absent 

<0.002 

Absent 

<0.002 

E.Coli  (counts/1 00ml) 

<200 

<200 

<200 

<200 

pH 

n/a 

6.0  to  9.5 

n/a 

6.0  to  9.5 
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5.0       PUMP  STATION  DESIGN 


5.1        Design  Basis 

The  expected  average  dry  weather  flow  to  the  Boulevard  Road  PS  is  equivalent  to  the  design 
average  day  flow  to  the  expanded  ACME  WWTP  (2,874  m3/d).  The  design  peak  flow  is  1 1,496 
m3/d  (133  L/s),  based  on  analysis  of  historic  variations  in  wastewater  flow.  This  comprises  an 
estimated  peak  domestic  wastewater  flow  of  8,456  mVd  and  an  infiltration  allowance  of  3,040 
m3/d.  The  peak  domestic  flow  was  calculated  based  on  the  expected  future  population  of  the 
service  area,  a  per  capita  wastewater  generation  rate  of  360  L/cap/d,  and  a  peaking  factor  related 
to  the  population  of  the  service  area.  An  infiltration  flow  of  3,040  m3/d  represents  a  wet  weather 
infiltration  rate  of  approximately  0.2  L/s/ha.  This  is  consistent  with  the  findings  of  recent  studies 
of  the  Anytown  wastewater  collection  system.  Table  9  summarizes  characteristics  of  the  tributary 
and  design  flow  criteria. 


TABLE  9:  BOULEVARD  ROAD  PS  UPGRADE  -  DESIGN  BASIS 


Design  Parameter 

Unit 

Value 

Tributary 

A)  Residential 

ha 

142.7 

B)  Commercial 

ha 

35.0 

C)  Industrial 

ha 

0 

Design  Population 
(or  Equivalent) 

A)  Residential 

No. 

6,256 

B)  Commercial 

No. 

5,111 

C)  Industrial 

No. 

0 

Average  Per  Capita  Wastewater  Flow 

L/cap.d 

360 

Average  Dry  Weather  Wastewater 
Flow 

L/s 

33.3 

Design  Peak  Wastewater  Flow 

L/s 

133.1 

Peak  Domestic  Flow 

L/s 

97.9 

Infiltration  Flow 

L/s 

35.2 

5.2        MOE  Design  Criteria 

The  Boulevard  Road  PS  capacity  upgrade  will  involve  the  installation  of  a  third  sewage  pump  in 
the  station  dry  well.  The  pump  will  connect  to  the  existing  forcemain  header. 
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Section  7  of  the  Design  Guidelines  for  Sewage  Works  addresses  the  design  of  sewage  pumping 
stations.  Table  10  summarizes  recommendations  applicable  to  the  capacity  upgrade.  Note  that  the 
Boulevard  Road  PS  possesses  a  dry  well/wet  well  configuration  that  currently  meets  all 
applicable  requirements.  Neither  the  dry  well  nor  the  wet  well  will  be  modified  during  the 
upgrade.  Forcemain  design  will  also  be  unchanged. 

TABLE  10:  BOULEVARD  ROAD  PS  UPGRADE  -  APPLICABLE  MOE  DESIGN  CRITERIA 


Parameter 

Recommended  Value 

Minimum  Pump  Suction  Opening  (mm) 

100 

Minimum  Pump  Discharge  Opening  (mm) 

100 

Minimum  Large  Solids  Capacity  (mm) 

80 

Maximum  Forcemain  Velocity  (m/s) 

3.0 

Minimum  Forcemain  Velocity  (m/s) 

0.6 

5.3  Hydraulic  Design  Calculations 

Section  7.2.3  of  the  Design  Guidelines  for  Sewage  Works  recommends  that  the  design  of 
pumping  stations  be  based  on  system  head  calculations  and  curves  for  three  conditions  using  the 
appropriate  Hazen- Williams  factor  "C"  as  follows: 

•  Low  sewage  level  in  the  wet  well,  C  =  120; 

•  Median  sewage  level  over  the  normal  operating  range  in  the  wet  well,  C  =  130;  and 

•  Overflow  sewage  level  in  the  wet  well,  C  =  140. 

Detailed  hydraulic  calculations  were  performed  for  each  of  these  conditions  during  the  design  of 
the  expanded  pumping  station  to  determine  appropriate  pump  sizing  and  verify  forcemain  design. 
These  calculations  may  be  found  in  Appendix  B. 

5.4  Design  Summary 

Table  1 1  summarizes  the  results  of  system  head  calculations  as  described  above. 
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TABLE  11:  BOULEVARD  ROAD  PS  UPGRADE  -  DESIGN  CALCULATION  SUMMARY 


Parameter 

C  =  120 

C  =  130 

C  =  140 

Pump  Design  Flow  (L/s) 

130 

130 

130 

Forcemain  Head  Loss  (m) 

2.4 

2.0 

1.7 

Suction  Line  Head  Loss  (m) 

0.3 

0.3 

0.3 

Discharge  Line  Head  Loss  (m) 

0.3 

0.3 

0.3 

Total  Head  Loss  (m) 

3.0 

2.6 

2.3 

Low  Wet  Well  Water  Level  (m) 

171.92 

- 

- 

Median  Wet  Well  Water  Level  (m) 

- 

172.03 

- 

High  Wet  Well  Water  Level  (m) 

- 

- 

173.18 

Forcemain  End  Elevation  (m) 

185.92 

185.92 

185.92 

Maximum  Static  Head  (m) 

14.0 

13.8 

12.7 

Minimum  Static  Head  (m) 

12.7 

12.7 

12.7 

Maximum  Total  Dynamic  Head  (m) 

17.0 

16.4 

15.0 

Minimum  Total  Dynamic  Head  (m) 

15.7 

15.3 

15.0 

As  per  the  Design  Guidelines  for  Sewage  Works,  the  median  system-head  curve  (C  =  130)  was 
used  to  select  the  pump  and  motor,  since  this  condition  best  reflects  normal  operating  conditions. 
Table  12  lists  characteristics  of  the  selected  pump  and  proposed  piping  installation. 


TABLE  12:  BOULEVARD  ROAD  PS  UPGRADE  -  DESIGN  SUMMARY 


Parameter 

Value 

Pump  Capacity  (L/s) 

130 

Pump  Suction  Opening  (mm) 

300 

Pump  Discharge  Opening  (mm) 

200 

Impeller  Diameter  (mm) 

354 

Large  Solids  Capacity  (mm) 

100 

Power  (hp) 

45 

Pump  Speed  (rpm) 

1175 

Forcemain  Velocity  (m/s) 

0.9-1.4 

15 


5.5        Emergency  Backup  Power 

The  Design  Guidelines  for  Sewage  Works  recommends  that  emergency  pumping  capability  be 
accomplished  by  the  provision  of  portable  or  in-place  internal  combustion  equipment,  or  by  the 
provision  of  portable  pumping  equipment. 

The  Boulevard  Road  PS  is  currently  equipped  with  a  transfer  switch  and  exterior  receptacle  to 
provide  emergency  backup  power  from  a  portable  generator  in  the  event  of  a  power  failure.  The 
pump  station  has  sufficient  wastewater  storage  capacity  and  an  alarm  system  to  allow  time  for 
detection  of  pump  station  failure  and  transportation  and  connection  of  the  generating  equipment. 

The  generating  equipment  has  sufficient  capacity  to  start  up  and  maintain  the  new  design  capacity 
of  the  station.  The  system  is  also  adequate  to  provide  power  for  essential  lighting  and  ventilation. 
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6.0  SECONDARY  TREATMENT  SYSTEM  DESIGN 

6.1  Design  Basis 

The  existing  secondary  treatment  system  will  not  be  modified.  The  wastewater  stream  will  be 
split  in  the  modified  distribution  box;  the  new  secondary  treatment  system  will  treat 
approximately  58  percent  of  the  plant  flow  under  all  flow  conditions.  Table  13  presents  the  design 
flows  for  the  new  secondary  treatment  system. 

TABLE  13:  PROPOSED  SECONDARY  TREATMENT  -  DESIGN  FLOWS 


Condition 

Flow  (m3/d) 

Annual  Average  Daily  Flow  (AADF) 

1,669 

Maximum  Month  Average  Daily  Flow  (MMADF) 

2,036 

Maximum  Daily  Flow  (MDF) 

3,405 

Minimum  Daily  Flow  (MinDF) 

1,118 

Peak  Hourly  Flow  (PHF) 

6,676 

A  change  in  influent  character  is  not  anticipated.  The  design  contaminant  concentrations  for  the 
new  secondary  treatment  system  (Table  14)  are  based  on  existing  design  contaminant 
concentrations  and  historical  analysis  of  wastewater  at  the  ACME  WWTP. 


TABLE  14:  SECONDARY  TREATMENT  -  DESIGN  INFLUENT  QUALITY 


Parameter 

Average 

Peak 

CBOD5  (mg/L) 

150 

270 

BOD5(mg/L) 

180 

324 

TSS(mg/L) 

200 

396 

TKN  (mg/L) 

30 

54 

TAN  (mg/L) 

20 

36 

TP  (mg/L) 

9 

16 

Temperature  (°C) 

10 

20 
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6.2        MOE  Design  Criteria 

6.2.1     Biological  Treatment 

During  the  Class  EA  process,  extended  aeration  was  identified  as  the  preferred  alternative  for 
expansion  of  the  secondary  treatment  capacity  of  the  ACME  WWTP  for  its  proven  performance, 
economic  value,  and  relatively  simple  operation. 

Section  12  of  the  Design  Guidelines  for  Sewage  Works  discusses  design,  construction,  and 
operational  considerations  related  to  biological  wastewater  treatment  processes.  Table  15  lists 
general  recommendations  for  the  design  of  aeration  basins.  Table  16  summarizes  process  design 
recommendations  for  extended  aeration  systems. 


TABLE  15:  AERATION  BASINS  -  APPLICABLE  MOE  DESIGN  CRITERIA 


Basin  Parameter 

Recommended  Value 

SWD  (m) 

3.5-4.6 

Length:Width 

1:1  -3:1 

TABLE  16:  EXTENDED  AERATION  -  APPLICABLE  MOE  DESIGN  CRITERIA 


Process  Parameter 

Recommended  Value 

Organic  Loading  Rate  (kg  BOD5/(m3d))  ' 

0.17-0.24 

F/M  (d"1) 

0.05-0.15 

Minimum  HRT  at  AADF  (h) 

15 

RAS  Rate  (%  AADF) 

50  -  200 

Minimum  SRT  (d) 

15 

MLSS  Concentration  (mg/L) 

3000  -  5000 

Mixing  Requirements  (L/(m2s))  2 

0.61 

1  kg  BOD5/(m3d)  refers  to  the  mass  loading  of  BOD5  per  cubic  metre  of  capacity  of  the  aeration  basins. 

2  L/(m  s)  refers  to  the  volumetric  rate  of  airflow  required  per  square  metre  of  surface  area  of  the  aeration 
basins  when  fine-bubble  diffusers  are  used. 
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6.2.2     Sedimentation 

The  extended  aeration  treatment  process  includes  sedimentation,  or  clarification,  during  which 
suspended  solids  (including  biomass)  are  allowed  to  settle,  producing  clarified  effluent  and 
activated  sludge. 

Section  13  of  the  Design  Guidelines  for  Sewage  Works  discusses  design,  construction,  and 
operational  considerations  related  to  secondary  sedimentation.  Table  17  lists  general 
recommendations  for  the  design  of  secondary  sedimentation  basins  (secondary  clarifiers).  Table 
18  summarizes  process  design  recommendations  for  secondary  sedimentation. 


TABLE  17:  SECONDARY  CLARIFIERS  -  APPLICABLE  MOE  DESIGN  CRITERIA 


Basin  Parameter 

Recommended  Value 

Minimum  Flow  Length  (m) 

3.7 

SWD  (m) 

3.6-4.6 

Length:Width 

4:1 

Width:Depth 

1:1  -2.25:1 

TABLE  18:  SECONDARY  SEDIMENTATION  -  APPLICABLE  MOE  DESIGN  CRITERIA 


Process  Parameter 

Recommended  Value 

Surface  Overflow  Rate  at  Peak  Hourly  Flow  (m3/(m2d)) 

37 

Peak  Solids  Loading  (kg/(m2d)) 2 

170 

Effluent  Weir  Loading  Rate  at  Peak  Hourly  Flow 
(m3/(md)) 3 

250 

1  m  /(m  d))  refers  to  the  volumetric  flowrate  of  clarified  effluent  per  square  metre  of  surface  area  of  the 
secondary  clarifiers. 

2  kg/(m  d))  refers  to  the  mass  loading  of  solids  to  each  square  metre  of  surface  area  of  the  secondary  clarifiers. 

3  m  /(md)  refers  to  the  volumetric  flowrate  of  clarified  effluent  per  metre  of  effluent  weir. 


Settled  sludge  will  be  collected  by  a  chain  and  flight  system  and  directed  to  multiple  sludge 
hoppers,  from  which  sludge  pumps  draw.  The  Design  Guidelines  for  Sewage  Works  includes 
recommendations  related  to  the  design  of  sludge  hoppers.  Table  19  summarizes  these 
recommendations. 
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TABLE  19:  SECONDARY  SLUDGE  HOPPERS  -  APPLICABLE  MOE  DESIGN  CRITERIA 


Hopper  Parameter 

Recommended  Value 

Minimum  Wall  Slope  (VerticahHorizontal) 

1.7 

Maximum  Base  Dimension  (m) 

0.6 

6.3        Process  Design  Calculations 

Detailed  process  calculations  were  undertaken  during  the  design  of  the  expanded  secondary 
treatment  system  to  determine  appropriate  process  sizing,  aeration  demand,  and  chemical  (alum) 
requirements.  These  calculations  may  be  found  in  Appendix  C. 

Detailed  modelling  of  the  extended  aeration  process  (including  sedimentation)  was  performed 
using  ProcessPRO  software  to  confirm  the  results  of  the  process  design  calculations.  Model  input 
and  output  are  attached  (Appendix  D).  An  electronic  copy  of  the  base  model  has  also  been 
included  with  this  submission  for  use  and  evaluation  by  the  MOE. 


6.4        Process  Design  Summary 

6.4.1     Aeration 

Table  20  summarizes  the  proposed  design  of  the  new  extended  aeration  basins.  The  configuration 
and  sizing  of  the  basins  were  based  on  process  design  calculations,  available  footprint,  and 
consideration  of  the  potential  for  future  expansion. 
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TABLE  20:  AERATION  BASINS  -  DESIGN  SUMMARY 


Basin  Parameter 

Value 

SWD  (m) 

4.6 

Freeboard  (m) 

1.0 

No.  Treatment  Trains 

2 

Basin  Width  (m) 

6.9 

Basin  Length  (m) 

28.0 

Length:Width 

4:1 

Total  Volume  of  Aeration  Basins  (m3) 

1,777 

Volume  per  Basin  (m3) 

888 

The  results  of  process  design  calculations  for  the  new  extended  aeration  system  are  presented  in 
Table  21. 


TABLE  21:  EXTENDED  AERATION  SYSTEM  -  PROCESS  DESIGN  SUMMARY 


Process  Parameter 

Value 

Average  Organic  Loading  Rate  (kg  BOD5/(m3d)) 

0.16 

Peak  Organic  Loading  Rate  (kg  BOD5/(m3d)) 

0.30 

F/M  (d"1) 

0.07 

HRT  at  AADF  (h) 

25.6 

RAS  Rate  (%  AADF) 

50-200 

SRT  (d) 

18 

MLSS  Concentration  (mg/L) 

3,000 

Average  Oxygen  Requirement  (kg/d) 

1,820 

Average  Air  Flow  Requirement  (m3/min) 

18.1 

6.4.2     Sedimentation 

Table  22  summarizes  the  proposed  design  of  the  new  secondary  clarifiers.  The  configuration  and 
sizing  of  the  clarifiers  were  based  on  process  design  calculations,  available  footprint,  and 
consideration  of  the  potential  for  future  expansion. 
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TABLE  22:  SECONDARY  CLARIFIER  -  DESIGN  SUMMARY 


Basin  Parameter 

Value 

SWD  (m) 

4.5 

Freeboard  (m) 

1.0 

No.  Treatment  Trains 

2 

Total  Clarifier  Surface  Area  (m2) 

196 

Area  per  Clarifier  (m2) 

98 

Clarifier  Width  (m) 

4.9 

Clarifier  Length  (m) 

20.0 

Length:Width 

4:1 

Width:Depth 

1.1:1 

The  results  of  process  design  calculations  for  the  new  secondary  sedimentation  system  are 
presented  in  Table  23. 


TABLE  23:  SECONDARY  SEDIMENTATION  -  PROCESS  DESIGN  SUMMARY 


Process  Parameter 

Value 

Maximum  Solids  Loading  Rate  (kg  /(  m2d)) 

102 

Maximum  Surface  Overflow  Rate  (m3/(  m2d)) 

33 

Effluent  Weir  Length  (m) 

54 

Effluent  Weir  Loading  Rate  at  PHF  (m3/(md)) 

123 

Table  24  summarizes  the  proposed  design  of  the  secondary  sludge  hoppers.  The  configuration 
and  sizing  of  the  hoppers  were  based  on  MOE  design  criteria. 


22 


TABLE  24:  SECONDARY  SLUDGE  HOPPER  -  DESIGN  SUMMARY 


Hopper  Parameter 

Value 

Wall  Slope  (VerticahHorizontal) 

1.7 

Base  Dimension  (m) 

0.6 

6.4.3     Chemical  Dosing 

Alum  will  be  dosed  to  the  aeration  basins  and  secondary  clarifiers  to  aid  in  phosphorus  removal 
during  secondary  treatment.  Alum  precipitates  soluble  phosphorus  and  results  in  floe  formation  to 
facilitate  the  settling  of  particulate  phosphorus  and  other  solid  material. 

Currently,  commercial-grade  alum  is  dosed  at  a  rate  of  0.174  L/(m3d)  to  the  existing  secondary 
treatment  system.  At  the  design  average  day  flow  of  2,874  m3/d,  this  is  equivalent  to  an  alum 
flow  rate  of  42  L/h.  Of  this,  18  L/h  would  be  dosed  to  the  existing  secondary  treatment  system 
and  24  L/h  would  be  injected  into  the  new  secondary  treatment  system.  The  existing  alum  dosing 
system  comprises  only  two  pumps,  each  rated  at  8  L/h.  This  is  inadequate  to  meet  the  alum 
dosing  requirements  of  the  expanded  plant.  Four  additional  pumps  (3  duty,  one  standby,  each 
with  a  capacity  of  20  L/h)  will  be  incorporated  into  the  manifold  as  part  of  the  plant  expansion. 
Alum  will  also  be  injected  to  the  tertiary  treatment  system  and  sludge  handling  system. 

Typical  alum  dosages  required  for  phosphorus  removal  suggest  that  a  much  lower  dosage  would 
suffice.  It  is  recommended  that  jar-testing  be  performed  after  construction  of  the  WWTP 
expansion  to  optimize  chemical  usage  at  plant. 


6.5        Description  of  Proposed  Works 

The  new  secondary  treatment  facilities  will  consist  of  two  aeration  basins,  two  rectangular 
clarifiers  and  associated  return/waste/scum  pumping  facilities.  The  aeration  basins  will  contain  a 
four-zone  fine  pore  aeration  system.  Slide  gates  will  be  used  on  the  aeration  basin  inlet  to  permit 
isolation  of  either  treatment  train  for  maintenance.  Effluent  from  the  aeration  basins  will  flow 
over  a  weir  into  a  common  channel.  If  needed,  the  channel  will  permit  discharging  both  aeration 
basins  into  a  single  clarifier  to  allow  for  clarifier  maintenance  or  repair.  Two  500-  millimeter 
(mm)  diameter  pipes  connect  each  clarifier  to  the  common  channel;  sluice  gates  will  be  used  to 
shut  off  flow  to  the  clarifiers. 

The  new  secondary  clarifiers  will  use  a  chain  and  flight  sludge  collector  and  have  launders  for 
collecting  clarified  water.  A  plant  effluent  water  hydrant  will  be  located  to  permit  flushing  of  the 
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launders.  Inlet  baffles  will  be  used  to  evenly  distribute  the  flow  throughout  the  clarifiers.  A 
common  scum  sump  will  be  located  adjacent  to  the  new  clarifiers;  a  scum  pipe  will  convey  scum 
to  this  sump.  Platforms  also  will  be  provided  to  permit  access  to  valves,  instruments,  motors  and 
other  equipment  in  the  clarifier  and  aeration  basins.  The  return  activated  sludge  (RAS)  and  waste 
activated  sludge  (WAS)  pumps  will  be  located  in  a  dry  well  between  the  aeration  basins  and 
clarifiers. 

The  existing  blowers  will  be  used  to  provide  air  to  the  existing  aeration  basin.  Two  new  blowers 
with  VFDs,  located  in  a  new  structure  between  the  new  aeration  basins  and  clarifiers,  will  be  used 
to  supply  air  to  the  existing  and  new  secondary  aeration  basins. 
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7.0       TERTIARY  TREATMENT  SYSTEM  DESIGN 


7.1        Design  Basis 

The  existing  tertiary  filtration  system  will  be  decommissioned  and  effluent  from  both  the  existing 
and  new  secondary  treatment  systems  will  be  combined  for  treatment  in  the  new  two-stage 
tertiary  treatment  system.  Design  flows  for  the  new  tertiary  treatment  system  are  equal  to  design 
flows  for  the  expanded  WWTP. 

Design  influent  wastewater  quality  was  based  on  historical  secondary  treatment  performance. 
Data  showed  secondary  effluent  phosphorus  concentrations  ranging  from  0.109  to  0.360  mg/L, 
and  TSS  concentration  ranging  from  3.4  to  15.1  mg/L.  Values  of  0.7  mg/L  and  30  mg/L  for  TP 
and  TSS  respectively  were  used  in  the  design  of  the  tertiary  treatment  system,  which  are 
approximately  twice  the  maximum  measured  TP  and  TSS  concentrations.  Table  25  lists  these 
criteria,  as  well  as  tertiary  effluent  criteria  as  established  during  the  assimilative  capacity 
assessment. 


TABLE  25:  TERTIARY  TREATMENT  -  DESIGN  CONTAMINANT  CONCENTRATIONS 


Parameter 

Secondary  Effluent  (mg/L) 

Tertiary  Effluent  (mg/L) 

Total  Phosphorus 

0.7 

0.1 

Total  Suspended  Solids 

30 

5 

7.2        MOE  Design  Criteria 

During  the  Class  EA,  it  was  determined  that  the  existing  filtration  system  would  not  reliably 
achieve  new  effluent  phosphorus  limits.  The  new  filtration  system  will  comprise  upflow, 
continuous  backwash  sand  filters  arranged  in  a  two-stage  configuration. 

Section  15.2  of  the  Design  Guidelines  for  Sewage  Works  discusses  design,  construction,  and 
operational  considerations  related  to  high  rate  effluent  filtration  processes.  Table  26  summarizes 
process  design  recommendations  for  deep  bed  (1-2  m)  filters. 
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TABLE  26:  FILTRATION  -  APPLICABLE  MOE  DESIGN  CRITERIA 


Process  Parameter 

Value 

Maximum  Hydraulic  Loading  at  PHF,  including  backwash  (L/(m2s)) 

3.3 

Peak  Solids  Loading  (mg/(m2s)) 2 

83 

Maximum  Filter  Backwash  Rate  (%  AADF) 

15 

1  L/(m2s)  refers  to  the  hydraulic  loading  rate  to  each  square  metre  of  filtration  area. 

2  mg/(m  s))  refers  to  the  mass  loading  of  solids  to  each  square  metre  of  filtration  area. 


7.3  Process  Design  Calculations 

Detailed  process  calculations  were  undertaken  during  the  design  of  the  new  tertiary  treatment 
system  to  determine  appropriate  process  sizing  and  chemical  (alum)  requirements.  These 
calculations  may  be  found  in  Appendix  E. 

7.4  Process  Design  Summary 

7.4.1     Filtration 

Table  27  summarizes  the  proposed  design  of  the  new  tertiary  filter  cells.  The  configuration  and 
sizing  of  the  cells  were  based  on  process  design  calculations  and  available  footprint,  as  well  as 
recommendations  from  the  filter  manufacturer. 
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TABLE  27:  FILTER  CELLS  -  DESIGN  SUMMARY 


System  Parameter 

Value 

No.  Treatment  Trains 

4 

No.  First  Stage  Filter  Cells 

8 

No.  Second  Stage  Filter  Cells 

8 

No.  Modules  per  Cell 

2 

Total  Filtration  Area  per  Stage  (m2) 

37.2 

Filtration  Area  per  Cell  (m2) 

9.3 

First  Stage  Media  Depth  (m) 

2 

First  Stage  Media  Size  (mm) 

13 

Second  Stage  Media  Depth  (m) 

1 

Second  Stage  Media  Size  (mm) 

9 

The  results  of  process  design  calculations  for  the  new  tertiary  treatment  system  are  presented  in 
Table  28. 


TABLE  28:  FILTRATION  -  PROCESS  DESIGN  SUMMARY 


Process  Parameter 

Value 

Backwash  Flow  per  Module  (L/s) 

0.44-0.88 

Hydraulic  Loading  at  PHF  (L/(m2s)) 

3.96 

Hydraulic  Loading  at  MDF  (L/(m2s)) 

2.82 

Hydraulic  Loading  at  AADF  (L/(m2s)) 

2.17 

Peak  Solids  Loading  (mg/(m2s)) 

65 

7.4.2     Chemical  Dosing 

Alum  Dosing  for  Phosphorus  Removal 

Alum  will  be  injected  into  the  tertiary  influent  mixing  chamber  for  phosphorus  removal  during 
tertiary  treatment.  Typically,  a  ratio  of  28  L  alum  (commercial-grade)  per  kg  P  of  phosphorus  to 
be  removed  is  applied  to  estimate  alum  requirements  in  the  absence  of  historical  plant  data  or  jar- 
testing  results.  Assuming  a  maximum  influent  total  phosphorus  concentration  of  0.7  mg/L  and  an 
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effluent  objective  of  0.1  mg/L,  the  required  alum  dosage  rate  under  AADF  conditions  is  48.16  L 
alum/d(2.01L/h). 

It  is  recommended  that  jar-testing  be  performed  after  construction  of  the  WWTP  expansion  to 
optimize  chemical  usage  at  plant. 


Polymer  Dosing  for  Reject  Thickening 

The  manufacturer  of  the  NoPhos  P2000  filtration  system  recommended  a  polymer  dosage  of  1  -  2 
ppm  upstream  of  the  lamella  clarifier  to  aid  in  the  settling  of  filter  backwash  solids.  Assuming  a 
polymer  dosage  of  2  ppm  at  the  maximum  anticipated  filter  backwash  rate,  the  peak  neat  polymer 
flow  rate  is  estimated  at  0.29  L/h.  Assuming  dilution  to  0.25  percent,  the  required  dilution  flow 
water  flow  rate  is  about  115  L/h. 

Polymer  will  also  be  injected  into  sludge  generated  in  the  lamella  clarifier  to  prior  to  thickening 
in  the  gravity  settlers.  The  EPA's  Gravity  Thickening  Fact  Sheet  (1987)  gives  a  typical  polymer 
dosage  of  2.5  -  6  g  active  polymer  per  kg  of  dry  solids  for  gravity  sludge  thickening.  Based  on 
estimations  of  the  dry  solids  mass  of  lamella  sludge  and  assuming  a  polymer  dosage  of  6  g/kg,  the 
required  neat  polymer  flow  rate  is  0.18  L/h.  Assuming  dilution  to  0.25  percent,  the  required 
dilution  flow  water  flow  rate  is  about  72  L/h. 

A  polymer  dosing  system  will  be  installed  in  the  new  tertiary  treatment  building. 


7.5        Description  of  Proposed  Works 

Flow  from  the  existing  and  new  secondary  treatment  system  will  be  combined  in  the  new 
UV/tertiary  treatment  building.  The  pipe  from  the  new  clarifiers  will  be  sized  to  handle  two  future 
clarifiers  of  the  same  size.  This  UV/tertiary  treatment  building  will  house  the  tertiary  treatment 
facilities,  which  will  consist  of  a  two-pass,  upflow,  continuous  backwash  sand  filtration  system 
designed  to  accomplish  phosphorus  and  TSS  removal.  Four  two-module  filter  cells  will  comprise 
each  filtration  stage,  for  a  total  of  sixteen  filter  modules. 

Secondary  effluent  will  be  dosed  with  alum  in  a  mixing  chamber  before  entering  the  filter  beds, 
where  flocculation  will  occur.  Filter  influent  will  enter  near  the  bottom  of  the  filter  beds  and  will 
flow  upward.  Filtrate  from  the  first-stage  filters  will  flow  over  an  effluent  weir  near  the  top  of 
the  modules  and  into  the  second-stage  filters.  From  the  second  stage  filters,  effluent  will  be 
conveyed  to  the  new  UV  disinfection  system.  Filter  reject  (wastewater  from  the  continuous 
backwash  of  the  filters)  will  flow  to  a  sump,  from  which  it  will  be  pumped  to  a  Lamella  gravity 


28 


settler.  The  supernatant  from  the  clarifier  will  flow  by  gravity  to  the  filter  influent  channel. 
There  also  will  be  a  bypass  to  the  head  of  the  new  aeration  basins  should  the  gravity  settler  be 
under  maintenance.  Sludge  from  the  Lamella  gravity  settler  will  be  pumped  to  the  new  sludge 
thickeners. 

Two  polymer  feed  systems  will  be  installed  in  the  UV/tertiary  treatment  building:  one  to  facilitate 
solids  settling  in  the  Lamella  Gravity  Settler,  and  one  for  conditioning  clarifier  sludge  prior  to 
thickening. 
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8.0       DISINFECTION  SYSTEM  DESIGN 


8.1        Design  Basis 

Table  29  summarizes  the  information  provided  to  the  manufacturer  for  the  design  of  the  UV 
disinfection  system.  The  maximum  influent  TSS  concentration  assumes  failure  and  bypass  of  the 
tertiary  treatment  system.  It  is  intended  that  the  new  UV  disinfection  system  have  the  capability 
to  be  expanded  to  the  proposed  future  peak  design  flow  without  modifications  to  the  concrete 
channels.  The  maximum  effluent  E.  coli  concentration  is  as  required  by  the  MOE. 

TABLE  29:  UV  DISINFECTION  -  DESIGN  BASIS 


Parameter 

Value 

Current  Design  Peak  Flow  (m3/d) 

11,496 

Future  Peak  Flow  (m3/d) 

20,000 

Maximum  Influent  TSS  (mg/L) 

30 

Effluent  E.  coli  Concentration  (CFU/100  mL) 

200 

Redundancy  (%) 

100 

Additional  design  criteria  established  by  the  manufacturer  are  shown  in  Table  30. 


TABLE  30:  UV  DISINFECTION  -  MANUFACTURER'S  DESIGN  PARAMETERS 


Parameter 

Value 

Minimum  UV  Transmittance  (%) 

65 

Design  UV  Dose  (uWs/cm2)  ' 

36,000 

End  of  Lamp  Life  Factor 

0.98 

Fouling  Factor 

0.95 

1       uWs/cm    refers  to  energy  dosed  to  each  square  centimetre  of  the  vertical  cross-sectional  area  of  the 
wastewater  flow  path. 
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8.2        MOE  Design  Criteria 

Section  14.4  of  the  Design  Guidelines  for  Sewage  Works  briefly  discusses  design  and  operation 
of  ultraviolet  units  for  disinfection  of  municipal  wastewater  treatment  plant  effluent  but  does  not 
provide  specific  design  criteria.  Because  UV  disinfection  systems  are  proprietary,  critical 
parameters  for  UV  disinfection  units  are  difficult  to  generalize;  these  are  dependent  upon 
manufacturers'  design,  lamp  selection,  tube  materials,  etc. 

The  guidelines  note  that  current  procedure  is  for  the  UV  system  to  be  designed  to  deliver  the 
required  UV  dose  at  peak  flow,  and  recommend  that  the  UV  dosage  should  be  based  on  the 
design  peak  hourly  flow. 


8.3        Process  Calculations 

Process  design  calculations  were  performed  by  the  manufacturer  of  the  UV  disinfection  system 
based  on  the  specifications  prepared  by  Consulting  Ltd.  to  determine  appropriate  sizing  for  the 
disinfection  system,  lamp  type  and  number,  etc.  These  calculations  are  considered  proprietary  and 
are  not  available  for  review. 
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8.4        Design  Summary 

Table  31  lists  selected  characteristics  of  the  UV  disinfection  system. 


TABLE  31:  UV  DISINFECTION  SYSTEM  -  DESIGN  SUMMARY 


Parameter 

Value 

Number  of  Channels 

2  (1  duty,  1  standby) 

Channel  Length  (m) 

9 

Channel  Width  (mm) 

914.4 

Channel  Depth  (mm) 

1168.4 

Total  Number  of  Banks 

4 

Number  of  Modules  per  Bank  (Current) 

5 

Number  of  Modules  per  Bank  (Future) 

9 

Number  of  Lamps  per  Module 

4 

Total  Number  of  UV  Lamps  (Current) 

40  (duty) 

Total  Number  of  UV  Lamps  (Future) 

72  (duty) 

Maximum  Power  Draw  (kW)  (Current,  w/o  Redundancy) 

10 

Maximum  Power  Draw  (kW)  (Future,  w/o  Redundancy) 

18 

Type  of  Level  Controller 

Fixed  Weir 

Weir  Length  (m) 

19.46 

8.5        Description  of  Proposed  Works 

The  new  UV  disinfection  system  will  contain  a  total  of  four  new  UV  banks  split  between  two 
channels  to  permit  100  percent  redundant  operation  at  peak  design  flow.  Each  channel  also 
contains  a  width  reduction  baffle,  which  may  be  removed  in  the  future  to  allow  the  installation  of 
additional  UV  modules  and  increase  the  capacity  of  the  disinfection  system  to  20,000  m3/d.  The 
existing  UV  channel  will  be  demolished  following  construction  and  commissioning  of  the  new 
UV  treatment  system. 
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9.0  SLUDGE  HANDLING  SYSTEM  DESIGN 

9.1  Design  Basis 

9.1.1     Gravity  Thickening 

Table  32  presents  the  basis  established  for  the  design  of  the  gravity  thickeners. 

TABLE  32:  GRAVITY  THICKENING  -  DESIGN  BASIS 


Parameter 

Value 

Wastewater  AADF  (m3/d) 

2,874 

Secondary  Solids  Production  (kg/d) 

540 

WAS  Concentration  (%) 

0.07 

WAS  Polymer  Addition  (kg/d) 

negligible 

Peak  Lamella  Solids  Removal  (kg/d) 

288 

Lamella  Sludge  Concentration  (%) 

1 

Lamella  Sludge  Polymer  Addition  (kg/d) 

negligible 

Total  Solids  Loading  to  Thickeners  (kg/d) 

828 

9.1.2    Sludge  Storage 

Table  33  presents  the  basis  established  for  the  design  of  the  aerated  holding  tank.  It  was  assumed 
that  gravity  thickener  underflow  concentration  would  be  at  least  2  percent  and  5  days  of  storage 
should  be  provided  for  sludge  at  this  concentration.  If  the  solids  concentration  of  sludge  is  greater 
than  2  percent,  available  sludge  storage  will  be  greater  than  5  days. 

TABLE  33:  SLUDGE  STORAGE  -  DESIGN  BASIS 


Parameter 

Value 

Minimum  Thickened  Sludge  Concentration  (%) 

2 

Storage  Time  (d) 

5 
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9.2        MOE  Design  Criteria 

During  the  Class  EA,  construction  of  new  sludge  handling  facilities  was  recommended.  During 
the  ESR  addendum  it  was  established  that  the  design  and  installation  of  simple  gravity  thickeners 
and  an  aerated  sludge  holding  tank  was  the  preferred  solution  for  sludge  handling  at  the  ACME 
WWTP. 

Section  17.3.2  of  the  Design  Guidelines  for  Sewage  Works  discusses  the  design  of  gravity  sludge 
thickeners.  Table  34  summarizes  recommended  design  criteria. 


TABLE  34:  GRAVITY  THICKENING  -  APPLICABLE  MOE  DESIGN  CRITERIA 


Parameter 

Value 

Tank  Shape 

Circular 

SWD  (m) 

3-3.7 

Maximum  Tank  Diameter  (m) 

21-24 

Floor  Slope 

2:12-3:12 

WAS  Loading  Rate  (kg/(m2d))  ' 

12-36 

Overflow  Rate  (L/(m2s)) 2 

0.19-0.38 

1  kg/(m  d)  refers  to  the  loading  rate  of  sludge  solids  to  each  square  metre  of  surface  area  of  the  gravity 
thickeners. 

2  L/(m2s)  refers  to  the  flowrate  of  supernatant  per  square  metre  of  surface  area  of  the  gravity  thickeners. 


The  guidelines  do  not  directly  address  the  design  of  aerated  sludge  holding  tanks,  although  the 
mixing  requirement  of  0.5  L/(m3s)  given  for  aerobic  sludge  digestion  in  Section  16.3.4  of  the 
guidelines  was  applied  to  the  design  of  the  sludge  holding  tank. 

9.3        Process  Calculations 

Detailed  process  calculations  were  undertaken  during  the  design  of  the  new  sludge  handling 
system  to  determine  appropriate  process  sizing  and  chemical  (polymer)  requirements.  These 
calculations  may  be  found  in  Appendix  F. 
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9.4        Process  Design  Summary 

9.4.1     Gravity  Thickening 

Table  35  lists  selected  characteristics  of  the  gravity  thickening  system. 

TABLE  35:  GRAVITY  THICKENING  -  DESIGN  SUMMARY 


Parameter 

Value 

Tank  Shape 

Circular 

Total  Thickener  Surface  Area  (m2) 

31.8 

Surface  Area  per  Thickener  (m2) 

15.9 

SWD  (m) 

3.3 

Freeboard  (m) 

0.75 

Tank  Diameter  (m) 

4.5 

Floor  Slope 

1:1 

Average  Sludge  Loading  Rate  (kg/(m2d)) 

24 

Overflow  Rate  (L/(m2s)) 

0.20 

9.4.2     Chemical  Dosing 

Polymer  will  also  be  added  to  WAS  from  the  existing  and  new  secondary  treatment  systems  prior 
to  thickening  in  the  gravity  settlers  to  increase  the  settleability  of  suspended  solids.  The  EPA's 
Gravity  Thickening  Fact  Sheet  gives  a  typical  polymer  dosage  of  2.5  -  6  g  active  polymer  per  kg 
of  dry  solids  for  gravity  thickening  of  WAS.  Based  on  a  maximum  WAS  flow  rate  of  13  L/s  and 
an  estimated  sludge  solids  content  of  0.7  percent,  the  peak  neat  polymer  flow  rate  is  4.9  L/h. 
Assuming  dilution  to  0.25  percent,  the  required  dilution  flow  water  flow  rate  is  about  1,960  L/h. 
Note  that  sludge  wasting,  and  therefore  dosing,  is  not  constant. 

Two  polymer  dosing  systems  will  be  installed  in  the  new  sludge  handling  building. 
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9.4.3     Sludge  Storage  and  Transfer 

Table  36  lists  selected  characteristics  of  the  aerated  sludge  holding  tank. 

TABLE  36:  SLUDGE  STORAGE  -  DESIGN  SUMMARY 


Parameter 

Value 

Tank  Length  (m) 

13.8 

Tank  Width  (m) 

7.1 

SWD  (m) 

2.5 

Freeboard  (m) 

1 

Tank  Volume  (m3) 

245 

Storage  Time  (d) 

5.8 

Floor  Slope 

1:12 

Aeration  (L/(m3s)) 

0.68 

9.5        Description  of  Proposed  Works 

Sludge  handling  at  the  expanded  ACME  WWTP  will  consist  of  thickening  prior  to  storage  in  an 
aerated  holding  tank.  Sludge  and  clarifier  scum  will  be  transferred  to  a  tanker  truck  for  offsite 
treatment  and  disposal.  A  new  sludge  loading  station  will  be  located  on  the  east  side  of  the  new 
sludge  handling  building.  Sludge  handling  facilities  for  the  existing  and  new  treatment  modules 
will  be  consolidated  into  a  single  facility  to  allow  transfer  to  the  new  tanker  truck  transfer  station. 
WAS  from  the  new  secondary  treatment  system  will  be  pumped  to  two  new  thickeners.  Wasting 
of  sludge  for  the  existing  clarifier  will  be  conveyed  to  the  existing  aerobic  digester  as  per  current 
operation.  The  digested  sludge  will  be  pumped  to  the  new  thickeners.  The  existing  sludge 
loading  pump  will  be  replaced  to  meet  the  hydraulic  requirements  to  convey  sludge  to  the  new 
location.  A  spare  pump  will  be  furnished.  In  addition,  underflow  from  the  new  Lamella  gravity 
settler  will  be  pumped  to  the  thickeners. 

Polymer  feed  facilities  will  be  provided  in  the  sludge  handling  building  to  facilitate  thickening. 
Polymer  drums  will  be  used  for  storage.  Two  package  blending  units  will  be  used  to  dilute  and 
age  the  polymer  prior  to  in-line  injection  into  the  thickener  influent  piping.  In  addition,  a  new 
eyewash/shower  facility  will  be  installed  adjacent  to  the  polymer  feed  system. 
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The  new  thickeners  will  be  designed  using  a  manifold  to  allow  one  unit  to  fill  while  the  other  unit 
is  settling,  decanting  and  draining.  Once  one  thickener  becomes  full,  decant  will  start  and  filling 
will  be  switched  to  the  other  thickener  so  as  not  to  disrupt  sludge  wasting.  Telescopic  decanters 
will  be  used  to  remove  supernatant,  which  will  be  discharged  to  the  existing  headworks  building 
downstream  of  the  grit  chambers. 

Thickened  sludge  will  drop  by  gravity  to  the  aerated  holding  tank  below.  Coarse  bubble  aeration 
will  be  provided  in  the  holding  tank  to  maintain  solids  suspension  and  reduce  the  potential  for 
pump  clogging.  Two  new  blowers  will  be  installed  in  the  dry  well  of  the  sludge  handling 
building.  These  blowers  will  supply  the  holding  tank  diffusers.  The  blowers  also  will  be  used  to 
supply  a  new  air  header  for  the  existing  headworks  building  channels  to  maintain  grit  and  scum  in 
suspension. 

Two  positive  displacement  gear  pumps  will  be  used  to  convey  sludge  from  the  holding  tank  to  the 
new  tanker  truck  loading  station.  An  overhead  fill  port  will  be  used  to  fill  the  tanker  from  its  top 
hatch  and  minimize  spillage.  A  drain  valve  will  be  used  to  permit  the  fill  port  to  drain  back  to  the 
sludge  holding  tank.     Flushing  connections  will  be  provided  on  the  sludge  lines. 
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10.0     PLANT  HYDRAULIC  PROFILE 


10.1      Hydraulic  Profile  Calculations 

An  analysis  was  performed  to  develop  the  theoretical  hydraulic  profile  of  the  expanded  WWTP 
under  design  peak  hour  flow  conditions.  The  profile  shows  changes  in  water  surface  elevation 
from  the  flow  distribution  chamber  to  the  plant  outfall,  as  well  as  the  elevations  of  all  major  unit 
processes,  weirs,  channels,  and  conduits.  Hydraulic  analysis  was  important  in  the  selection  of 
pipe  size  and  layout/configuration,  weir  design,  and  equipment  selection  and  design.  The  ACME 
WWTP  has  been  designed  to  accommodate  the  design  PHF  without  anticipated  overflows  and 
with  enough  remaining  head  to  permit  uninterrupted  discharge  to  the  Anytown  River  at  the 
maximum  (100-year)  river  surface  elevation. 

Detailed  calculations  may  be  found  in  Appendix  G,  and  drawings  C-16,  C-17,  and  C-18  in  the 
detailed  design  drawings  set  provide  detailed  illustrations  of  the  profile.  Table  37  lists  theoretical 
water  surface  elevations  at  selected  points  in  the  wastewater  treatment  process. 


TABLE  37:  SELECTED  WATER  SURFACE  ELEVATIONS  AT  PEAK  HOUR  FLOW 


Location 

Water  Surface  Elevation  (m) 

Humber  River  Max.  WS  Level  (100-Year) 

175.800 

Required  Plant  Effluent  Head 

175.800 

Manhole  2  Max  WS  Elevation 

175.821 

Manhole  1  Max  WS  Elevation 

175.855 

UV  Channel  Operating  Level 

176.281 

Filter  2  Operating  Level 

176.493 

Filter  1  Operating  Level 

177.539 

Mixing  Tank  WS  Elevation 

178.505 

Secondary  Clarifier  Operating  Level  (NEW) 

178.915 

Secondary  Clarifier  Operating  Level  (EXISTING) 

178.749 

Aeration  Basin  Operating  Level  (NEW) 

179.060 

Aeration  Basin  Operating  Level  (EXISTING) 

178.947 

Flow  Distribution  Chamber  WS  Elevation 

180.051 
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10.2      Hydraulic  Modelling 

Hydraulic  modelling  was  performed  to  confirm  the  results  of  the  hydraulic  analysis.  LevelPRO 
hydraulic  modelling  software  was  used.  Model  input  and  output  are  attached  (Appendix  H).  An 
electronic  copy  of  the  base  model  has  also  been  included  with  this  submission  for  use  and 
evaluation  by  the  MOE. 
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1 1 .0     ARCHITECTURAL  DESIGN 

The  WWTP  expansion  project  will  involve  the  construction  of  three  new  buildings: 

•  Tertiary  Treatment/UV  Building  (adjacent  to  Main  Building); 

•  RAS/WAS  Structure;  and  the 

•  Sludge  Handling  Building  (adjacent  to  Headworks  Building). 


11.1      RAS/WAS  Structure 

The  RAS/WAS  Structure  is  located  between  the  new  aeration  basins  and  clarifiers,  and  has 
interior  dimensions  of  approximately  5  m  wide  by  22.5  m  long.  Below  grade,  this  structure 
houses  the  return  and  waste  activated  sludge  pumps,  as  well  as  ancillary  piping  and  valves.  The 
second  floor  of  the  RAS/WAS  structure  holds  an  electrical  room  and  two  aeration  blowers.  An 
access  hatch  in  the  floor  will  permit  the  removal  of  pumps  from  the  lower  level.  Operator  access 
will  be  provided  by  stairs  located  on  the  north  and  south  ends  of  the  structure. 

The  architectural  style  of  the  above-ground  portion  of  the  structure  will  match  that  of  other 
WWTP  buildings. 


1 1 .2      Tertiary  Treatment/UV  Building 

The  tertiary  treatment/UV  building  is  located  near  the  west  boundary  of  the  site  adjacent  to  the 
existing  main  building.  The  building  will  house  the  tertiary  filters  and  associated  equipment, 
including  the  lamella  gravity  settler,  as  well  as  the  UV  disinfection  system,  plant  process  water 
sump,  and  plant  effluent  flow  meter.  An  electrical  room  will  also  be  located  in  the  tertiary 
treatment/UV  building. 

The  new  building  will  be  constructed  of  block,  insulation  and  face  brick,  and  the  architectural 
style  will  match  the  adjacent  main  building. 

11.2.1  Tertiary  Treatment 

The  tertiary  filters  will  be  cast-in-place  concrete  and  are  situated  in  the  southeast  quadrant  of  the 
building.  The  filtration  system,  including  the  influent  mixing  chamber,  is  approximately  12.5  m 
wide  by  16  m  long.  The  base  of  the  filters  extends  more  than  6  m  below  grade.  At  grade  access  to 
the  filter  room  is  provided  by  a  double-leaf  door  on  the  north  face  of  the  building,  and  a  single- 
leaf  door  on  the  south  face. 
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The  lamella  gravity  settler  will  be  located  below  grade  just  north  of  the  filtration  system. 


11.2.2  UV  Disinfection 

The  UV  disinfection  channels  extend  along  the  west  side  of  the  building.  Together,  the  channels 
measure  approximately  5.75  m  wide  by  14  m  long.  The  UV  disinfection  system  is  accessible 
through  the  doors  described  in  the  preceding  subsection. 


11.2.3  Effluent  Flow  Meter  and  Electrical  Room 

Effluent  from  the  UV  disinfection  system  passes  through  the  plant  effluent  flow  meter,  located  in 
the  northwest  quadrant  of  the  building.  The  electrical  room  is  situated  directly  above  the  flow 
meter  chamber  and  measures  approximately  5.75  m  wide  by  8.3  m  long.  At  grade  access  to  the 
electrical  room  is  provided  by  a  double-leaf  door  on  the  north  face  of  the  building. 


11.3      Sludge  Handling  Building 

The  Sludge  Handling  Building  will  contain  four  rooms:  the  polymer  room,  odour  control  room, 
gravity  thickener  room,  and  dry  well,  as  well  as  an  enclosed  aerated  sludge  holding  tank.  This 
building  will  be  located  in  the  northeast  corner  of  the  adjacent  to  the  headworks  building  being 
constructed  as  part  of  the  current  upgrades  project.  An  electrical  room  will  be  constructed  in  the 
space  between  the  two  buildings. 

The  new  building  will  be  constructed  of  block,  insulation  and  face  brick,  and  the  architectural 
style  will  match  the  adjacent  headworks  building. 


11.3.1  Odour  Control  Room 

The  odour  control  room  is  situated  in  the  northwest  corner  of  the  sludge  handling  building.  The 
room  will  contain  the  in- vessel  biofilter  and  associated  appurtenances.  The  room  is  approximately 
6.75  m  wide  by  10.5  m  wide.  At-grade  access  will  be  provided  using  a  single-leaf  door.  A  roll-up 
door  will  also  be  furnished  to  permit  removal  of  odour  control  system  equipment.  This  room  will 
be  located  directly  over  the  dry  well,  and  will  have  an  access  hatch  to  permit  removal  of 
equipment  from  the  dry  well. 
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11.3.2  Dry  Well 

The  dry  well  will  contain  positive  displacement  gear  pumps,  holding  tank  blowers  and  associated 
piping.  The  room  is  approximately  5.5  m  wide  by  13.75  m  long.  Access  will  be  provided  via  a 
stairwell  originating  at  ground  level  in  the  northwest  corner  of  the  building. 


11.3.3  Gravity  Thickener  Room 

The  gravity  thickener  room  is  situated  on  ground  level  directly  above  the  sludge  holding  tank  on 
the  east  side  of  the  building,  and  measures  approximately  7  m  wide  by  13.75  m  long.  The  floor 
supports  the  gravity  settlers,  which  empty  into  the  sludge  holding  tank  below.  A  mezzanine  floor 
allows  access  to  the  thickeners  for  decanting  and  washdown.  At-grade  access  to  the  gravity 
thickener  room  will  be  provided  by  doors  on  both  the  north  and  south  sides  of  the  room.  Stairs 
originating  in  the  northeast  corner  of  the  room  provide  access  to  the  mezzanine. 


11.3.4  Polymer  Room 

The  polymer  room  is  situated  in  the  southwest  corner  of  the  sludge  handling  building  and 
measures  approximately  3  m  wide  by  6.75  m  long.  The  room  will  house  two  polymer  dosage 
systems  and  provide  storage  for  drums  of  unused  neat  polymer.  A  double-leaf  door  will  be 
provided  for  at-grade  access. 


11.3.5  Electrical  Room 

The  electrical  room  is  situated  on  ground  level  between  the  headworks  building  and  the  sludge 
handling  building  and  will  contain  the  electrical  switchgear  for  the  sludge  handling  building.  The 
room  is  approximately  3  m  wide  by  9.75  m  long.  A  single-leaf  door  will  be  used  for  at-grade 
access. 
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12.0     ELECTRICAL 


12.1  Electrical  Servicing 

The  ACME  WWTP  currently  has  600A,  600V,  three-phase  power  service  from  a  300kVA  service 
transformer  located  between  the  Main  Building  and  the  Office.  The  transformer  and  metering 
system  are  owned  by  the  local  electrical  utility.  This  transformer  will  be  upsized  to  l,000kVA, 
27.6kV:600/347V,  three-phase  to  accommodate  the  increased  power  requirement  of  the  expanded 
facility  and  relocated  to  permit  extension  of  the  access  road.  The  power  service  upgrade  and 
utility  transformer  relocation  requirements  have  been  coordinated  with  the  local  electrical  utility. 
The  service  transformer  will  be  owned  by  the  utility  and  will  be  located  on  the  ACME  WWTP 
property.  The  local  utility  will  supply  and  install  the  following: 

•  a  utility  service  hydro  pole  with  fused  cutouts  and  lightning  arresters; 

•  a  l,000kVA  three-phase  primary  service  transformer; 

•  the  primary  cables  from  hydro  pole  location  to  transformer  vault  via  concrete  encased 
duct  provided  by  the  Electrical  Contractor;  and 

•  a  secondary  metering  system  complete  with  hydro  meter  installed  in  the  metering  cabinet. 

The  utility  metering  transformers  will  be  installed  in  the  metering  compartment  at  the  proposed 
2,500A,  600V,  3-phase  service  entrance  and  power  distribution  switchgear  located  in  the  Main 
Building.  Secondary  cables  sized  accordingly  to  the  future  transformer  capacity  will  be  connected 
to  the  2,500A  frame  service  entrance  rated  circuit  breaker  located  in  new  service  switchgear. 

The  existing  MCC-A  will  be  maintained  to  operate  the  facilities  being  constructed  under  the 
current  upgrades  project.  The  new  UV  system  will  also  be  powered  from  the  existing  MCC-A, 
which  will  be  modified  as  part  of  the  WWTP  expansion  project.  MCC-A  is  fed  from  an  existing 
400kVA  standby  emergency  generator  during  a  power  outage.  MCC-B,  located  in  the  new 
headworks  building,  will  not  be  modified. 

A  new  MCC-C  will  be  located  in  Main  Building  to  power  the  expanded  secondary  treatment 
facilities.  A  new  MCC-D  will  serve  the  sludge  handling  and  odour  control  facilities.  The  tertiary 
treatment/UV  building  will  be  powered  from  a  new  MCC-E.  An  additional  standby  generator  will 
be  installed  to  provide  power  to  new  MCCs  C,  D,  and  E  during  a  power  failure. 

12.2  Emergency  Standby  Power 

A  new  750  kVA  standby  generator  will  be  installed  to  support  new  loads  related  to  operation  of 
the  expanded  WWTP  facilities  during  main  power  failure.  Existing  plant  electrical  loads  and  the 
expanded  UV  disinfection  system  will  be  supported  by  the  current  300  kVA  standby  generator. 
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An  uninterruptable  power  supply  will  be  installed  in  the  new  control  panel  to  provide  a  short-term 
power  supply  (approximately  20-minutes)  to  PLC  controller,  instruments,  and  communication 
devices  in  the  interim  period  between  power  failure  and  full-capacity  generator  operation. 
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13.0     INSTRUMENTATION  AND  CONTROL 


13.1      SCADA  System 


The  ACME  WWTP  has  an  existing  SCADA  system.  Instrumentation  and  control  of  the  expanded 
facilities,  as  well  as  changes  to  interface  the  new  and  existing  treatment  modules,  will  be 
incorporated  into  the  current  SCADA  system. 


13.2      Process  Narrative 

A  process  narrative  describing  instrumentation  and  control  for  each  major  process  was  prepared 
and  may  be  found  in  Appendix  I.  The  narrative  also  describes  process  inter-relationships  and 
interfacing  with  existing  WWTP  facilities. 
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14.0  MITIGATION  OF  CONSTRUCTION  IMPACTS  ON  PLANT  OPERATION 

The  modular  approach  to  the  expansion  of  the  secondary  treatment  system  will  serve  to  minimize 
construction  impacts  on  the  operation  of  the  existing  WWTP.  Most  of  the  new  facilities, 
including  the  aeration  basins,  secondary  clarifiers,  and  RAS/WAS  structure  will  be  constructed 
with  little  impact  on  existing  operations,  but  in  some  cases  careful  planning  is  necessary  to 
maintain  plant  operation  during  construction. 

14.1  Construction  of  the  new  Tertiary  Treatment/UV  Building 

The  new  building  will  be  constructed  adjacent  to  the  existing  Main  Building,  and  will  overlap  the 
location  of  the  existing  UV  system.  Special  construction  methods,  such  as  sheeting  and 
underpinning  will  be  employed  to  allow  the  new  building  to  be  constructed  without  impacting  the 
foundation  of  the  existing  structure. 

The  tertiary  treatment/UV  building  will  be  constructed  in  two  phases  to  allow  for  continuous  UV 
disinfection.  The  new  UV  channels  will  be  constructed  first  and  temporarily  connected  to  the 
existing  filter  effluent  and  outfall  piping.  The  new  UV  system  will  be  installed  and  tested  while 
the  existing  UV  channel  remains  available.  Once  the  new  UV  system  is  commissioned,  the 
existing  UV  channel  will  be  demolished  and  construction  of  the  tertiary  treatment  component  of 
the  building  will  proceed. 

14.2  Construction  of  the  New  Sludge  Handling  Building 

The  new  building  will  be  constructed  adjacent  to  the  Headworks  Building  being  constructed 
under  the  current  upgrades  project.  Special  construction  methods,  such  as  sheeting  and 
underpinning  will  be  employed  to  allow  the  new  building  to  be  constructed  without  impacting  the 
foundation  of  the  existing  structure.  Because  of  their  proximity,  a  shared  roof  will  be  constructed 
to  disguise  the  two  buildings  as  a  single  structure.  The  existing  roof  will  remain  in  place  to 
protect  the  interior  of  the  headworks  building  during  construction. 

14.3  Installation  of  New  Flow  Distribution  Chamber 

The  new  flow  distribution  chamber  will  be  installed  in  the  existing  400  mm  pipe  to  the  existing 
secondary  treatment  facility.  Bypass  pumping  will  be  employed  to  maintain  flow  to  the  existing 
aeration  tank  while  the  new  chamber  is  installed.  The  pumping  system  will  be  designed  to  handle 
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current  design  peak  flows  and  will  be  fully  redundant  for  protection  in  the  event  of  a  pump 
failure. 


14.4      Installation  of  New  Outfall  Piping 

The  existing  300-mm  outfall  piping  will  be  removed  and  replaced  with  600-mm  pipe.  Bypass 
pumping  will  be  employed  to  maintain  flow  to  the  Anytown  River  during  installation  of  the  new 
piping.  The  pumping  system  will  be  designed  to  handle  current  design  peak  flows  and  will  be 
fully  redundant  for  protection  in  the  event  of  a  pump  failure. 


14.5      SCADA  Programming 

The  existing  SCADA  system  will  need  to  be  re -programmed  to  include  operation  of  the  expanded 
portions  of  the  plant.  To  mitigate  any  impacts  on  the  operation  of  the  existing  plant,  a  copy  of  the 
existing  SCADA  program  will  be  modified  and  debugged  off  line.  Once  complete,  a  second 
processor  will  be  temporarily  used  to  "live  test"  the  program  and  complete  debugging.  During 
this  test,  the  existing  program  will  remain  available  for  use  as  a  backup  should  the  need  arise. 


14.6      Relocation  of  Power  Service 

The  power  service  and  transformer  will  be  relocated  to  allow  the  construction  of  the  new  plant 
access  road,  but  the  existing  service  must  be  maintained  during  construction  to  allow 
uninterrupted  wastewater  treatment.  The  power  service  will  be  installed  and  connected  to  the  new 
facilities.  The  existing  power  service  will  remain  until  the  expanded  portions  of  the  WWTP  are 
constructed,  tested  and  commissioned.  Once  the  new  facilities  are  operational,  the  existing 
portions  will  be  operated  using  the  standby  power  generator.  The  existing  transformer  will  be 
removed,  and  power  supply  to  the  existing  MCC  will  be  relocated  to  the  new  transformer. 


14.7      Installation  of  Secondary  Clarifier  Effluent  Piping 

Secondary  clarifier  effluent  will  need  to  pass  between  the  existing  clarifier  and  Main  Building  to 
allow  conveyance  to  the  new  tertiary  treatment  system.  Hand  excavation  of  this  pipe  has  been 
specified  to  protect  the  existing  piping  and  conduits. 
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15.0     ENVIRONMENTAL  CONSIDERATIONS  DURING  CONSTRUCTION 
AND  OPERATION  OF  THE  EXPANDED  WWTP 


15.1      Site  Geotechnical  Evaluation 

A  geotechnical  investigation  was  performed  to  evaluate  the  subsurface  conditions  at  the  WWTP 
site  (Appendix  J).  Boreholes  were  drilled  at  seven  locations  corresponding  to  the  proposed 
locations  of  the  Tertiary  Treatment/UV  Building,  RAS/WAS  Structure,  Sludge  Handling 
Building,  aeration  basins  and  secondary  clarifiers.  Conclusions  and  recommendations  included  in 
the  report  are  based  on  the  results  obtained  from  analysis  of  these  samples. 

The  report  contains  a  description  of  the  findings  of  the  geotechnical  investigation,  as  well  as 
professional  opinions  and  recommendations  regarding  subsurface  conditions,  design  and 
construction  of  building  foundations  and  floor  slabs,  and  pavement  design  for  the  new  access 
road.  The  anticipated  construction  conditions  pertaining  to  excavation,  temporary  groundwater 
control  and  backfilling  are  also  discussed,  but  only  with  regard  to  how  these  might  influence  the 
design. 

Some  report  findings  are  summarized  below: 

•  The  shallow  earth  fill  and  native  soils  are  considered  suitable  for  reuse  as  backfill  to  raise 
site  grades  where  required. 

•  The  existing  fill  is  generally  suitable  to  remain  in  place  to  support  engineered  fill 
placement,  floor  slabs,  and  pavement  structures. 

•  Building  foundations  at  the  site  should  consist  of  conventional  spread  footings  or  augered 
piers  founded  on  the  native  soils.  No  adverse  soil  conditions  were  encountered  on  the  site 
that  would  result  in  the  need  for  deepened  footings. 

•  Some  groundwater  seepage  will  be  encountered  during  shallow  excavation  activity  and 
dewatering  will  be  required. 

•  Undisturbed  native  soils  or  engineered  fill  will  provide  adequate  support  of  buried 
services. 

•  Backfilling  of  trenches  can  be  accompanied  by  reusing  excavated  soils  or  similar  fill 
material.  The  fill  material  and  shallow  native  till  encountered  on  the  site  were  considered 
suitable  for  reuse  in  the  site. 

•  Based  on  the  type  and  frequency  of  traffic  that  is  anticipated  for  the  site,  a  19  mm  base 
course  (200  mm  depth)  and  a  50  mm  subbase  course  (300  mm  depth)  were  recommended 
for  the  design  of  the  proposed  access  road. 
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It  is  emphasized  that  the  conclusions  and  recommendations  are  based  on  the  characteristics 
observed  at  the  boreholes  locations  only.  If  during  constructions  any  conditions  are  encountered 
that  differ  from  those  observed  at  the  test  locations,  reassessment  may  be  necessary. 


15.2      Surface  Water  Impacts 

To  minimize  adverse  impacts  on  surface  water  quality  during  construction,  stockpiled  materials, 
excavated  soils,  and  demolition  debris  will  be  secured  to  mitigate  the  risk  that  loose  materials 
could  be  washed  or  floated  away  and  enter  the  Anytown  River  via  surface  run-off.  Discharge 
from  dewatering  systems  will  pass  through  sedimentation  ponds  before  discharge  to  the  Anytown 
River  via  the  WWTP  outfall.  If  the  discharge  water  has  a  high  solids  content,  additional  stilling 
basins  will  be  installed,  or  the  water  may  be  discharged  to  the  WWTP  for  treatment.  Additionally, 
an  erosion  and  sedimentation  control  plan  has  also  been  developed  and  will  be  implemented  all 
phases  of  construction  to  minimize  effects  on  surface  water  quality.  Demolition  debris  will  be 
removed  promptly  from  the  site  and  disposed  of  in  accordance  with  applicable  laws  and 
regulations. 

All  oils,  lubricants,  fuels  and  chemical  products  will  be  stored  in  secure  areas  to  prevent  their 
accidental  release  into  the  environment.  Accidental  spills  and  leaks  will  be  captured,  contained 
and  cleaned  up  immediately  and  reported  as  required  to  the  MOE's  24-hour  spill  hotline  (see 
Section  17.1).  There  will  be  an  adequate  supply  of  appropriate  clean-up  materials  on  site  and  all 
construction  personnel  will  be  fully  trained  on  their  use. 

A  procedure  has  been  developed  to  mitigate  impacts  on  the  operation  of  the  existing  WWTP 
during  construction.  The  ACME  WWTP  will  remain  fully  operational  and  effluent  produced  at 
the  plant  during  construction  will  comply  with  the  requirements  of  the  existing  C  of  A.  The 
expanded  WWTP  will  continue  to  discharge  treated  effluent  to  the  Anytown  River.  The  expanded 
plant  has  been  designed  and  will  be  operated  to  meet  revised  effluent  limits,  developed  based  on 
the  results  of  the  assimilative  capacity  evaluation  and  in  consultation  with  the  MOE.  Effluent 
limits  have  been  selected  to  minimize  the  impact  of  the  ACME  WWTP  discharge  on  surface 
water  quality  and  aquatic  organisms  in  the  Anytown  River. 

The  Anytown  River  floodline  encroaches  upon  a  portion  of  the  WWTP  property.  No  permanent 
or  temporary  facilities  will  be  constructed  within  the  floodplain  to  minimize  the  risk  of  damage  to 
wastewater  treatment  infrastructure  and  the  potential  for  release  of  untreated  wastewater  to  the 
river  during  flooding.  The  Anytown  River  Valley  Conservation  Authority  (ARVCA)  has  been 
consulted  and  a  permit  has  been  obtained  for  work  on  the  river  bank  during  replacement  of  the 
effluent  line  and  relocation  of  the  plant  outfall. 
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15.3      Groundwater  Impacts 

The  ARVCA  expressed  concern  about  the  potential  impact  of  groundwater  dewatering  on  the 
water-bearing  sands  at  the  site  and  surrounding  areas.  Analysis  of  geotechnical  characteristics  of 
the  site  and  surrounding  areas  suggest  that  the  zone  of  influence  from  construction  dewatering 
would  not  extend  eastward  beyond  the  ridge.  Pumping  from  the  site  will  not  affect  groundwater 
levels  on  the  west  site  of  the  Anytown  River.  There  are  no  known  water  supply  wells  below  the 
ridge  which  derive  their  water  from  the  alluvial  deposits  from  which  water  will  be  removed 
during  construction,  therefore  no  impact  on  existing  groundwater  users  is  expected.  Regardless, 
groundwater  isolation  techniques  will  be  implemented  to  minimize  the  loss  of  groundwater  from 
the  permeable  soil  layer  at  the  WWTP  site.  Groundwater  that  is  removed  from  the  excavations 
will  be  addressed  using  the  surface  water  quality  control  measures  outlined  in  Section  15.2. 

Substructures  for  the  expanded  facilities  have  been  designed  to  handle  hydrostatic  uplift  pressures 
based  on  seasonally  high  groundwater  levels.  Therefore,  groundwater  drainage  systems  will  not 
be  required. 


15.4     Air  Impacts 

Material  handling  related  to  excavation,  demolition,  loading,  and  hauling  typically  generates 
significant  amounts  of  dust  during  construction  activities.  During  construction  of  the  WWTP 
expansion,  dust  control  measures  will  be  implemented.  These  mitigation  measures  may  include, 
but  are  not  limited  to,  using  appropriate  dust  suppression  measures  such  as  spraying  down  the  site 
and  roadways,  limiting  excavation  on  windy  days,  washing  trucks  and  using  dust  covers  on 
haulage  trucks.  Construction  activities  are  not  expected  to  create  quantities  of  dust  that  will 
exceed  acceptable  MOE  guidelines. 

To  prevent  air  quality  impacts  associated  with  construction  vehicle  exhaust  fumes,  emission 
control  devices  and  equipment  will  be  functional  and  effective,  and  new  or  well-maintained 
heavy  equipment  and  machinery,  preferably  fitted  with  muffler/exhaust  system  baffles  and  engine 
covers  will  be  used. 

To  minimize  the  impact  of  the  release  of  designated  substances  to  the  air  if  one  or  more  of  these 
substances  is  encountered  during  demolition  work,  a  Designated  Substances  Survey  has  been 
prepared  and  includes  recommendations  for  appropriate  mitigation  measures. 
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15.5      Social  Environment  Impacts 


15.5.1  Noise 

A  short-term  increase  in  on-site  noise  levels  from  construction  activities  will  occur  in  the 
immediate  area  of  the  construction.  However,  sound  levels  at  the  nearest  property  boundary  are 
expected  to  be  well  below  MOE  noise  level  limits.  Construction  activities  will  also  be  restricted 
to  hours  prescribed  by  the  local  noise  by-law.  Ensuring  that  equipment  is  in  proper  working  order 
and  using  noise  attenuation  devices  (mufflers  on  motorized  equipment)  will  ensure  compliance 
with  government  requirements  and  will  result  in  sound  levels  being  within  acceptable  levels  both 
on  and  off  site.  Although  these  recommended  mitigation  measures  will  be  effective  at  minimizing 
the  likely  environmental  effects  due  to  construction-associated  noise,  minimal  residual  localized 
effects  may  result. 

An  acoustic  assessment  of  the  operation  of  the  existing  facility  found  that  the  unattenuated 
steady-state  sound  levels  at  the  nearest  points  of  reception  (PORs)  are  below  the  MOE's 
minimum  exclusionary  nighttime  sound  level  limits.  Future  equipment  must  contribute  less  than 
30  dBA  at  the  PORs.  The  expansion  project  will  incorporate  several  additional  pieces  of 
mechanical  equipment.  Of  greatest  concern  with  respect  to  noise  generation  are  new  pumps  and 
blowers.  Measures  to  mitigate  noise  impact  from  this  equipment  will  include  installation  in 
below-grade  structures,  the  use  of  noise-reducing  covers,  and  installation  of  sound-deadening 
materials  in  buildings.  It  is  anticipated  that  sound  levels  at  the  PORs  will  remain  below  the 
maximum  acceptable  level. 


15.5.2  Visual  Aesthetics 

The  WWTP  expansion  will  involve  the  construction  of  several  new  buildings  and  other 
structures.  The  new  buildings  will  be  designed  to  match  the  architectural  style  of  the  existing 
Main  Building  and  the  headworks  building  currently  under  construction.  Trees  and  other 
landscaping  elements  will  be  used  as  required  to  screen  the  facility  to  the  extent  possible. 


15.5.3  Odour 

MOE  Guideline  D-2,  Compatibility  between  Sewage  Treatment  and  Sensitive  Land  Use,  specifies 
separation  distances  intended  to  mitigate  the  effects  of  offensive  odours  which  may  occur  during 
normal  operations  or  when  facilities  have  minor  overloads  or  upsets  created  by  abnormal 
conditions   or   sludge  processing/handling.   Where   an   adequate  buffer   cannot  be   provided, 
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technical  mitigation  procedures  may  be  necessary  to  provide  protection  to  sensitive  land  uses.  For 
wastewater  treatment  plants  with  a  rated  capacity  between  500  and  25,000  m3/d,  the 
recommended  separation  distance  is  150  m,  and  the  required  separation  distance  is  not  less  than 
100  m. 

The  distance  between  the  ACME  WWTP  and  the  nearest  sensitive  receptor  is  less  than  100  m, 
therefore  odour  control  is  required.  Odour  control  is  not  currently  provided  at  the  plant;  an  odour 
control  system  was  designed  and  will  be  installed  as  part  of  the  expansion  project.  Section  16 
describes  the  design  of  the  odour  control  system. 
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16.0     ODOUR  CONTROL 

Where  an  adequate  buffer  distance  for  odour  mitigation  cannot  be  provided,  technical  mitigation 
procedures  are  necessary  to  provide  protection  to  sensitive  land  uses.  The  distance  between  the 
ACME  WWTP  and  the  nearest  sensitive  receptor  is  less  than  100  m,  therefore  odour  control  is 
required.  Odour  control  is  not  currently  provided  at  the  plant  and  odour  complaints  are  not 
common,  but  increased  wastewater  flows  may  increase  the  potential  for  off-site  odour  impacts. 


16.1      Odour  Sources 

Headworks  and  preliminary  treatment  operations  have  a  high  potential  for  emission  of  nuisance 
odours  because  influent  wastewater  has  a  high  sulphide  content  and  turbulence  promotes  sulfide 
stripping.  Solids  handling  and  treatment  processes  are  also  significant  sources  of  odour  (Design 
Guidelines  for  Sewage  Works).  Odour  emissions  from  other  sources  such  as  aeration  basins  and 
secondary  clarifiers  are  relatively  low. 

At  the  ACME  WWTP,  the  proposed  odour  control  system  will  treat  odourous  air  from  the 
headworks  building,  the  gravity  thickeners,  and  aerated  sludge  holding  tank. 


16.2      Odour  Control  Design  Basis 


16.2.1  Air  Flow 

A  review  of  design  drawings  for  the  current  WWTP  upgrades  project  indicates  that  the  screens, 
grit  chamber,  and  screenings  press  will  be  enclosed  to  minimize  the  release  of  odour  to  the  room 
atmosphere.  During  the  WWTP  expansion,  a  fan  will  be  connected  to  these  enclosures  and 
suction  will  be  applied  to  induce  a  slight  negative  pressure  beneath  the  enclosures  to  prevent  the 
escape  of  odour  to  the  room  atmosphere.  Required  headworks  air  flow  rates  were  determined 
based  on  typical  surface  exhaust  rates  and,  in  the  case  of  the  aerated  grit  chamber,  process 
influent  air  flow  rates.  Table  38  summarizes  design  odourous  air  flow  rates  from  the  headworks 
facilities. 
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TABLE  38:  ODOUR  CONTROL  SYSTEM  -  HEADWORKS  AIR  FLOWS 


Unit  Process(es) 

Air  Flow  Rate  (m3/min) 

Influent  Channels,  Bar  Screens,  Vortex  Grit  Units 

5.5 

Aerated  Grit  Chamber 

2.0 

The  required  exhaust  rate  from  the  aerated  sludge  holding  tank  is  dependent  on  the  influent  air 
flow  rate.  The  aeration  system  was  designed  for  a  mixing  requirement  of  0.5  L/(m3s).  At  capacity, 
this  equates  to  an  influent  air  flow  rate  of  7.3  m3/min.  To  ensure  a  slight  negative  pressure  in  the 
holding  tank  headspace,  an  odourous  air  flow  rate  of  7.5  m3/min  was  selected. 

The  gravity  thickeners  will  not  be  enclosed,  i.e.  the  wastewater  surface  will  be  exposed  to  the 
room  atmosphere.  In  this  case,  all  air  in  the  room  must  pass  through  the  odour  control  system. 
Odourous  air  flow  is  therefore  determined  by  ventilation  requirements.  The  rate  of  air  flow  from 
the  gravity  thickener  room  to  the  odour  control  unit  will  be  approximately  5  m3/min.  Air  intakes 
will  be  strategically  located  to  ensure  efficient  capture  of  the  most  concentrated  odour  to 
minimize  its  impact  on  ambient  air  quality  within  the  gravity  thickener  room. 

The  minimum  design  capacity  of  the  odour  control  unit  is  20  mVmin. 


16.2.2  Contaminant  Concentration 

Design  contaminant  concentrations  were  established  based  on  the  results  of  an  extensive  air 
sampling  program  completed  by  Consulting  Ltd.  at  a  similar  facility,  and  on  recommendations 
from  a  report  presented  at  the  2008  WEF/A&WMA  Odors  &  Air  Emissions  Conference.  A 
comprehensive  literature  review  was  also  conducted.  Table  39  summarizes  design  contaminant 
concentrations  for  the  ACME  WWTP  odour  control  system. 
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TABLE  39:  ODOUR  CONTROL  SYSTEM  -  DESIGN  CONTAMINANT  CONCENTRATIONS 


Parameter 

Value  (ppm) 

Maximum  Hydrogen  Sulfide  Concentration 

60 

Average  Hydrogen  Sulfide  Concentration 

20 

Maximum  Ammonia  Concentration 

60 

Average  Ammonia  Concentration 

20 

Total  Reduced  Sulfur  Concentration 

5 

16.2.3  Odour  Concentration 

The  results  of  a  comprehensive  statistical  analysis  of  more  than  1000  WWTP  odour  samples  were 
referenced  in  the  establishment  of  design  influent  odour  concentration  for  the  ACME  WWTP 
odour  control  system.  A  comprehensive  literature  review  was  also  conducted.  The  design  influent 
odour  concentration  was  conservatively  set  at  10,000  odour  units  (OU)/m3. 


16.2.4  Odour  Removal  Requirements 

The  MOE's  hydrogen  sulfide  limit  is  13  ng/m3  at  the  point  of  impingement  (POI)  based  on  a  10- 
minute  averaging  period.  The  POI  refers  to  the  nearest  point  on  the  ground  or  at  a  receptor 
(usually  a  building)  beyond  the  facility's  property  line  where  the  highest  concentration  of 
contaminants  resulting  from  facility  emissions  is  expected  to  occur.  The  proposed  POI  odour 
concentration  limit  is  1  OU/m3,  equivalent  to  the  odour  detection  threshold.  This  essentially 
stipulates  that  plant  odour  shall  be  undetectable  beyond  the  plant's  property  line. 


16.3      Odour  Emission  Modelling 

Odour  emission  dispersion  modelling  was  performed  to  determine  the  maximum  permissible 
outlet  contaminant  and  odour  concentrations  to  ensure  compliance  with  MOE  requirements. 
Consulting  Ltd.  conservatively  allowed  a  maximum  POI  H2S  (hydrogen  sulfide)  concentration  of 
1.4  ng/m3,  well  below  the  odour  detection  limit. 

The  air  dispersion  modelling  was  performed  using  ModelAir  software.  Input  parameters  are  listed 
below: 
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•  Stack  Elevation  -10  m; 

•  Stack  Diameter  -  200  mm; 

•  Receptor  height  -  estimated  at  1.5  m,  5m,  10m,  and  15m;  and 

•  Receptor  location  of  85  m  (nearest  resident)  and  125  m. 

Model  output  is  attached  (Appendix  K).  A  complete  Emission  Summary  and  Dispersion 
Modelling  Report  was  prepared  for  the  odour  control  system,  and  is  appended  to  the  application 
for  approval  (Air  &  Noise)  of  the  odour  control  unit. 

The  maximum  allowable  emission  concentration  of  H2S  was  determined  to  be  0.4  ppm.  Based  on 
the  design  maximum  influent  hydrogen  sulfide  concentration,  the  odour  control  system  requires  a 
hydrogen  sulfide  removal  efficiency  of  at  least  99.3%. 

In  addition,  assuming  an  inlet  odour  concentration  of  about  10,000  OU/m3  and  90%  removal  of 
total  odour  through  the  system,  the  odour  concentration  at  the  receptors  was  estimated.  The  10- 
minute  average  odour  concentration  at  all  receptors  was  less  than  1  OU/m3. 


16.4      Odour  Control  Technology 

A  detailed  evaluation  of  various  odour  control  technologies  was  performed.  Biofiltration  was 
selected  as  the  preferred  alternative.  Biofiltration  is  effective  in  the  treatment  of  many 
biodegradable,  water-soluble  contaminants.  Odourous  gas  is  passed  through  a  packed  media  bed 
and  contaminants  are  adsorbed  onto  the  moist  surfaces  of  the  packing  material.  Microorganisms 
form  a  biofilm  covering  these  surfaces  and  degrade  the  contaminant  compounds,  eliminating  their 
odour-causing  potential  and  renewing  the  adsorption  capacity  of  the  media. 


16.5      MOE  Design  Criteria 

Section  4  of  the  Design  Guidelines  for  Sewage  Works  discusses  the  generation  and  measurement 
of  odour  in  wastewater  treatment  and  identifies  various  odour  control  and  abatement  measures, 
but  does  not  provide  specific  criteria  for  the  design  of  odour  control  systems. 


16.6      Process  Design  Calculations 

Process  design  calculations  were  performed  by  the  manufacturer  of  the  odour  control  unit  based 
on  the  specifications  prepared  by  Consulting  Ltd.  to  determine  appropriate  sizing  for  the  system, 
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media  requirements,  and  anticipated  odour  removal  efficiency.  These  calculations  are  considered 
proprietary  and  are  not  available  for  review. 


16.7      Process  Design  Summary 


Table  40  lists  selected  characteristics  of  the  odour  control  system. 


TABLE  40:  ODOUR  CONTROL  SYSTEM  -  DESIGN  SUMMARY 


Parameter 

Value 

No.  of  Biofilter  Modules 

1 

Vessel  Diameter  (m) 

2.44 

Media  Volume  (m3) 

11.3 

Air  Flow  Capacity  (m3/min) 

21.2 

Empty  Bed  Residence  Time  (s) 

30 

Exhaust  Fan  Power  (hp) 

5 

H2S  Removal  Efficiency,  Inlet  H2S  =  20  ppm  (%) 

>99 

H2S  Removal  Efficiency,  Inlet  H2S  =  300  ppm  (%) 

90 

Odour  Removal  Efficiency,  Inlet  Odour  =  3,000  -  10,000 
OU/m3  (%) 

90 

Make  Up  Water  Rate  (L/s) 

0.016 
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17.0     CONTINGENCY  PLANNING 


17.1      Spill  Control  and  Countermeasures  Plan 

The  ACME  WWTP  has  a  plan  in  place  to  minimize  any  impacts  on  human  and  environmental 
health  in  the  event  of  accidental  release  of  sludge,  untreated  wastewater,  or  chemicals  to  the 
environment.  The  plan  will  be  updated  to  incorporate  the  new  treatment  facilities,  but  basic 
procedures  will  remain  unchanged. 

The  following  summarizes  the  procedure  to  be  applied  in  the  event  of  a  spill  at  the  ACME 
WWTP. 


1.  If  the  spill  is  ongoing  in  nature  (i.e.  a  leak  or  continuous  overflow)  shut  down  any  systems 
contributing  to  the  spill  to  minimize  the  amount  of  liquid  released.  For  example,  if  alum  is 
leaking  from  a  valve  downstream  of  the  chemical  metering  pump,  disengage  the  pump  to  stop 
the  flow  of  chemical  through  the  valve. 

2.  Take  actions  to  control  the  spread  of  the  spilled  material  and  to  mitigate  its  effects.  Some 
suggestions  are  given  in  the  previous  section,  but  it  is  recommended  that  for  chemical  spills, 
the  appropriate  Material  Safety  Data  Sheet  (MSDS)  be  consulted  for  instructions  on  spill 
control  and/or  neutralization. 

3.  Assess  notification  requirements.  According  to  the  MOE's  Spills  Action  Centre,  spills  must 
be  reported  immediately  to  the  ministry  and  to  the  municipality  when  they  cause  or  are  likely 
to  cause  any  of  the  following: 

impairment  to  the  quality  of  the  natural  environment  -  air,  water,  or  land; 

injury  or  damage  to  property  or  animal  life; 

adverse  health  effects; 

safety  risk; 

making  property,  plant,  or  animal  life  unfit  for  use; 

loss  of  enjoyment  of  normal  use  of  property;  or 

interference  with  the  normal  conduct  of  business. 

4.  Spill  reports  should  be  directed  (via  telephone)  to  the  Spills  Action  Centre. 
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Spills  Action  Centre 

5775  Yonge  Street  (5th  floor) 
North  York  ON  M2M4J1 
Toll  Free:  1-800-268-6060 
Tel:  (416)  325-3000 
Fax  (416) 325-3011 

The  existing  ACME  WWTP  C  of  A  also  requires  notification  of  the  MOE  District  Manager 
in  the  event  of  a  reportable  spill.  Contact  information  for  the  MOE  Anyplace  Regional  office 
is  given  below: 

Ministry  of  the  Environment 
Anyplace  Regional  Office 

987  Somestreet  Lane 
Anyplace  ON  XI Y2Z3 
Tel:  (123)  555-0369 
Fax:(123)555-9630 

5.  After  the  spill  is  adequately  contained  and  has  been  reported  to  the  appropriate  authorities, 
safely  collect  and  dispose  of  the  spilled  material.  Depending  on  the  nature  of  the  spill,  the 
MOE  may  assist  in  or  oversee  clean-up  efforts. 

6.  Assess  the  impact  of  the  spill.  If  damages  to  the  plant  infrastructure  or  contamination  of  the 
natural  environment  resulted,  develop  and  implement  a  repair/restoration/remediation  plan. 

7.  Assess  the  cause  of  the  spill  and  if  possible  develop  and  implement  a  preventative  measures 
plan  to  minimize  the  risk  of  future  similar  occurrences.  The  preventative  measures  plan  may 
include  modification  of  plant  operating  or  maintenance  procedures. 


17.2      Equipment  Failure  and  Contingency  Plan 

The  ACME  WWTP  has  a  plan  in  place  to  minimize  the  impact  of  equipment  failure  on  plant 
operation  and  prevent  the  release  of  untreated  wastewater  to  the  environment.  The  plan  will  be 
updated  to  incorporate  the  new  treatment  facilities,  but  basic  procedures  will  remain  unchanged. 

Redundancy  has  been  provided  for  all  major  equipment  including  influent  pumps  (at  the 
Boulevard  Road  PS),  aeration  blowers,  RAS/WAS  pumps,  and  chemical  metering  pumps.  The 
process  narrative  describes  indicators  and  alarms  that  will  alert  the  operator  of  the  failure,  and  in 
most  cases  the  load  will  be  automatically  shifted  to  standby  equipment. 
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Major  unit  process  have  also  been  designed  with  redundancy  to  ensure  continuous  treatment  if 
one  train  is  out  of  service  for  maintenance  or  repair. 
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APPENDIX  A 
ASSIMILATIVE  CAPACITY  STUDY  REPORT 


APPENDIX  B 
PUMP  STATION  DESIGN  CALCULATIONS 


TABLE  1:  FLOW  RATE  ENTRY 

Project  Number:  53469 

CITY  OF  ANYTOWN 

ACME  WWTP  EXPANSION  (Boulevard  Road  Pumping  Station  Expansion) 

HEAD  LOSS  CALCULATIONS 


Known  Capacity 
Time  to  Empty 


m 
hours 


0  if  not  known 

1  if  not  known 


Known  Flow  Rate 


0.133 


m  /second 


Pipe  Area 
Flow  Velocity:  [ 


0.130 


T03|m/s 


DESIGN  FLOW  RATE: 
(various  units) 


0.133 


133.000 


478.800 


11491.200 


m  /second 

L/s 

m  /Hour 

m  /Day 


35.135 


2108.093 


126485.554 


3035653.286 


usg/ second 
usgpm 
usg/ Hour 
usg/ Day 
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TABLE  2:  PIPE  FITTING  INPUTS 

Project  Number:  53469 

CITY  OF  ANYTOWN 

ACME  WWTP  EXPANSION  (Boulevard  Road  Pumping  Station  Expansion) 

HEAD  LOSS  CALCULATIONS 


73,       Oh 

=   2 

Density 

Velocity 

Pipe  Diameter 

Dynamic  Viscosity 

Reynold's  # 

999 

kg/m3 

m/s 

m 

N*s/m2 

1.0 

0.4064 

0.00112 

371668 

C  -  Factors 

C= 

f  = 

120 

0.023 

130 

0.020 

140 

0.017 

C=120 

C=130 

C=140 

C=120 

C=130 

C=140 

# 

Description 

KL 

Leq  /  fitting 

Leq  /  fitting 

Leq  /  fitting 

Leq  total 

Leq  total 

Leq  total 

7 

Regular  90  elbow  -  Flanged 

0.3 

5.3 

6.2 

7.1 

37.14 

43.07 

49.40 

0 

Regular  90  elbow  -  Threaded 

1.5 

26.5 

30.8 

35.3 

0.00 

0.00 

0.00 

0 

Long  Radius  90  -  Flanged 

0.2 

3.5 

4.1 

4.7 

0.00 

0.00 

0.00 

0 

Long  Radius  90  -  Threaded 

0.7 

12.4 

14.4 

16.5 

0.00 

0.00 

0.00 

8 

Regular  11  Degree  Bend 

0.044 

0.8 

0.9 

1.0 

6.23 

7.22 

8.28 

0 

Regular  22.5  Degree  Bend 

0.154 

2.7 

3.2 

3.6 

0.00 

0.00 

0.00 

0 

Regular  30  Degree  Bend 

0.165 

2.9 

3.4 

3.9 

0.00 

0.00 

0.00 

0 

Long  Radius  45  -  Flanged 

0.2 

3.5 

4.1 

4.7 

0.00 

0.00 

0.00 

0 

Regular  45  elbow  -  Threaded 

0.4 

7.1 
3.5 

8.2 
4.1 

9.4 
4.7 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0 

180  return  bend  -  Flanged 

0.2 

0 

180  return  bend  -  Threaded 

1.5 

26.5 
3.5 

30.8 
4.1 

35.3 
4.7 

0.00 
3.54 

0.00 
4.10 

0.00 
4.70 

1 

Line  Flow  T  -  Flanged 

0.2 

0 

Line  Flow  T  -  Threaded 

0.9 

15.9 

18.5 

21.2 

0.00 

0.00 

0.00 

0 

Branch  Flow  T  -  Flanged 

1 

17.7 

20.5 

23.5 

0.00 

0.00 

0.00 

0 

Branch  Flow  T  -  Threaded 

2 

35.4 

14.2 

176.9 

41.0 
16.4 

205.1 

47.0 

18.8 

235.2 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0 

Threaded  union 

0.8 

0 

Globe  Valve,  open 

10 

0 

Angle,  Open 

2 

35.4 

41.0 

47.0 

0.00 

0.00 

0.00 

2 

Gate,  Open 

0.15 

2.7 

3.1 

3.5 

5.31 

6.15 

7.06 

0 

Gate  1/4  closed 

0.26 

4.6 

5.3 

6.1 

0.00 

0.00 

0.00 

0 

Gate  1/2  closed 

2.1 

37.1 

43.1 

49.4 

0.00 

0.00 

0.00 

0 

Gate  3/4  closed 

17 

300.7 

348.7 

399.9 

0.00 

0.00 

0.00 

1 

Swing  Check 

3 

53.1 

61.5 

70.6 

53.06 

61.53 

70.57 

0 

Ball,  Open 

0.05 

0.9 

1.0 

1.2 

0.00 

0.00 

0.00 

0 

Ball,  1/3  closed 

5.5 

97.3 

112.8 

129.4 

0.00 

0.00 

0.00 

0 

Ball,  2/3  closed 

210 

3714.4 

4307.2 

4940.2 

0.00 

0.00 

0.00 

T 

jtal  Length 

105.28 

122.08 

140.02 
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TABLE  3:  ENTRY  AND  EXIT  LOSSES 

Project  Number:  53469 

CITY  OF  ANYTOWN 

ACME  WWTP  EXPANSION  (Boulevard  Road  Pumping  Station  Expansion) 

HEAD  LOSS  CALCULATIONS 


en 

u 

J2   S 

Density 

Velocity 

Pipe  Diameter 

Dynamic  Viscosity 

Reynold's  # 

999 

kg/m3 

m/s 

m 

N*s/m2 

1.0 

0.4064 

0.00112 

371668 

C  -  Factors 

C= 

f  = 

120 

0.023 

130 

0.020 

140 

0.017 

C=120 

C=130          C=140 

C=120 

C=130        C=140 

# 

Description 

KL 

Leq  /  fitting 

Leq  /  fitting 

Leq  /  fitting 

Leq  total 

Leq  total 

Leq  total 

0 

Flow  from  tank  -  re-entrant 

0.8 

14.2 

16.4 

18.8 

0.0 

0.0 

0.0 

1 

Flow  from  tank  -  sharp-edged 

0.5 

8.8 

10.3 

11.8 

8.8 

10.3 

11.8 

0 

Flow  from  tank  -  Slightly  round 

2 

35.4 

41.0 

47.0 

0.0 

0.0 

0.0 

0 

Flow  from  tank  -  well-rounded 

0.15 

2.7 

3.1 

3.5 

0.0 

0.0 

0.0 

1 

Flow  into  tank  -  any 

1 

17.7 

20.5 

23.5 

17.7 

20.5 

23.5 

Total  Length 


26.5 


30.8 


35.3 


Flow  From  Tank 


Flow  Into  Tank 


X 

T 

rr 


Re-entrant  K,=  0.8 


Sharp- edged  KL=  0.5 


Slightly  Rounded  KL=  0.2 


Well-rounded  KT=  0.04 


Sharp  edged  KL=  1.0 


SUghfly  Rounded  KL=  1.0 


Well-rounded  K,=  1.0 
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TABLE  4:  HEAD  LOSS  CALCULATION 

Project  Number:  53469 

CITY  OF  ANYTOWN 

ACME  WWTP  EXPANSION  (Boulevard  Road  Pumping  Station  Expansion) 

HEAD  LOSS  CALCULATIONS 


C=120 

C=130 

C=140 

Velocity 
Pipe  Dia 

f: 

g: 

1.0 

1.0 

1.0 

m/s 

Previous 

0.4064 

0.4064 

0.4064 

m 

Data 

0.023 

0.020 

0.017 

9.8 

9.8 

9.8 

m/s2 

Fittings  Leq : 

105.28 

122.08 

140.02 

: 

m 

Entrances/  Exits 

26.531475 

30.766018 

35.286856 

Length  of  Pipe: 

842 

842 

842 

Total: 

973.81          994.85 

1017.31  m 

Head  loss  due  to  Fittings  &  Friction: 


2.95 

2.60 

2.32 

m 

Low 


Operating  Overflow 


Start  Elevation: 
Finish  (Max)  Elevation: 

delta  z: 


171.92 

172.13 

173.18 

m 

185.92 

185.92 

185.92 

m 

14.00 

13.79 

12.74 

m 

uphill 


Total  Head  Required 


16.95 


16.39 


15.06  m 
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SYSTEM  CURVES  FOR  ACME  WWTP  EXPANSION  (Boulevard  Road  Pumping  Station  Expansion) 


Project  Number:  53469 

CITY  OF  ANYTOWN 

ACME  WWTP  EXPANSION  (Boulevard  Road  Pumping  Station  Expansion) 

HEAD  LOSS  CALCULATIONS 


OQ  nn  n  a 

27.00  - 
26.00  - 
25.00  - 
24.00  - 
23.00  - 
22.00  - 
21.00  - 
9n  nn 

System  Curve  C=120 

System  Curve  C=1 30 

System  Curve  C=140 

"\ 

£,  19.00  - 
■n    -is  nn 

^s 

i 

cu    17.00  - 
X    16.00  - 
15.00  - 
14.00  - 
13.00  - 
19  nn 

^s^ 

^^^^^^^ 

mm mm, —■-           "" 

11.00  - 

10.00  - 

9.00  - 

( 

)               20 

40             60              80             100            120            140            160            180           200           220           240 

Flow  Rate  (Us) 

■    Existing  Lead 

or  Lag  Pump 

Existing  Lead  &  Lag  Pump             •     New  Pump             •     New  Pump  +  Existing  Pump 
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APPENDIX  C 
SECONDARY  TREATMENT  DESIGN  CALCULATIONS 


ACME  WWTP  Expansion 
Project  No.:  053469-20 


PROCESS  DESIGN  CALCULATIONS  -  BIOLOGICAL  TREATMENT 

Date:  December  20,  2009 
Designed  by:  Junior  Engineer 
Checked  by:  Jo  Consultant 
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Aeration  Demand 


Step  1:  Determine  Design  Flows  and  Influent  Concentrations 

The   design   flows   and   influent  water  quality  parameters   for  the  proposed   expansion   are 
summarized  in  Table  1 . 

TABLE  1:  Design  Flows  and  Influent  Water  Quality 


Parameter 

Unit 

Value 

Flow 

MinDF 

m3/d 

1,118 

AADF 

m3/d 

1,669 

MMADF 

m3/d 

2,036 

MDF 

m3/d 

3,405 

PHF 

m3/d 

6,676 

CBOD5 

Average 

mg/L 

150 

Peak 

mg/L 

270 

BOD5 

Average 

mg/L 

180 

Peak 

mg/L 

324 

TKN 

Average 

mg/L 

30 

Peak 

mg/L 

54 

TP 

Average 

mg/L 

9 

Peak 

mg/L 

16 

NH4+-N 

Average 

mg/L 

20 

Peak 

mg/L 

36 

Step  2:  Calculate  CBOD5  Loading 

CBOD5  is  important  in  estimating  the  oxygen  requirements  of  the  system.  The  loading  of  CBOD5 
under  each  design  flow  condition  was  determined  using  the  following  simple  equation: 

Flow  (m3/d)  *  CBOD5  (mg/L)  /  1000  =  CBOD5  Loading  (kg/d) 

Table  2  summarizes  estimated  CBOD5  loadings  under  various  flow  conditions. 
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TABLE  2:  CBOD5  Loading 


Flow  Condition 

Average  (kg/d) 

Peak  (kg/d) 

AADF 

250 

451 

MMADF 

305 

550 

MDF 

511 

919 

MinDF 

168 

302 

PHF 

1001 

1803 

Step  3:  Determine  the  Amount  of  Nitrogen  to  be  Nitrified 

It  was  necessary  to  calculate  the  loading  of  nitrogen  (N)  to  be  nitrified  in  the  aeration  process. 
Available  N  in  the  influent  is  TKN  minus  non-biodegradable  organic  nitrogen.  In  this  case,  the 
amount  of  non-biodegradable  organic  nitrogen  was  unknown,  and  because  it  typically  small 
compared  to  the  amount  of  biodegradable  N,  it  is  assumed  to  be  negligible.  Therefore  the  amount 
of  available  N  is  approximately  equal  to  the  concentration  of  TKN. 

TABLE  3:  Available  Nitrogen  Concentration 


Average  (mg/L) 

Peak  (mg/L) 

30 

54 

Not  all  of  the  available  N  will  be  nitrified  during  aeration;  some  is  used  for  cell  synthesis.  The 
amount  of  N  used  for  cell  synthesis  is: 

Ncdi  synthesis  (mg/L)  =  (Nblomass  *  CBOD5  *  Y)/(l  +  (b  *  SRT)), 

where  Nbi0mass  is  the  typical  nitrogen  content  of  the  biomass  (assumed  to  be  0.1  kg  N/kg  VSS), 
CBOD5  is  the  influent  CBOD5  concentration,  Y  is  the  biomass  yield  coefficient  (0.5  kg  VSS/kg 
CBOD5  removed),  b  is  the  decay  coefficient  (0.06  d"1),  and  SRT  is  the  solids  retention  time  of  the 
aeration  basin  (18  d).  The  assumed  values  for  these  variables  are  listed  below. 
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TABLE  4:  Nitrogen  Consumption  for  Cell  Synthesis  -  Variables 


Parameter 

Average 

Peak 

Units 

Influent  CBOD5 

150 

270 

mg/L 

Y 

0.5 

0.5 

kg  VSS/kg  BOD5 
removed 

b 

0.06 

0.06 

d"1 

Nitrogen  content  of 
biomass 

0.1 

0.1 

kg  N/kg  VSS 

SRT 

18 

18 

d 

Nitrogen  used  for  cell  synthesis  is  subtracted  from  the  amount  of  available  nitrogen.  The  result  is 
the  amount  of  N  to  be  nitrified  during  aeration,  from  which  the  applicable  nitrogen  loading  may 
be  determined.  Table  5  presents  the  estimated  average  and  peak  concentrations  of  nitrogen 
consumed  for  cell  synthesis  and  the  amount  of  available  nitrogen  remaining. 

TABLE  5:  Nitrogen  Consumption  for  Cell  Synthesis  and  Remaining  Available  Nitrogen 


Nitrogen  Consumption 

Average  (mg/L) 

Peak  (mg/L) 

Nitrogen  for  cell  synthesis 

3.61 

6.49 

Nitrogen  for  nitrification 

26.4 

47.5 

The  mass  loading  of  available  nitrogen  minus  the  amount  of  nitrogen  required  for  cell  synthesis 
was  calculated  for  various  flow  conditions.  The  results  are  summarized  in  Table  6. 

TABLE  6:  Mass  Loading  of  Nitrogen  to  be  Nitrified 


Flow  Condition 

Average  (kg/d) 

Peak  (kg/d) 

AADF 

44 

79 

MMADF 

54 

97 

MDF 

90 

162 

MinDF 

30 

53 

PHF 

176 

317 
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Step  4:  Calculate  Carbonaceous  POR 

The  carbonaceous  process  oxygen  requirement  (POR)  is  a  result  of  cell  synthesis  and  endogenous 
respiration.  According  to  the  EPA  Fine  Pore  Aeration  System  Design  Manual,  in  the  absence  of 
experimentally  determined  design  values  the  carbonaceous  POR  may  be  estimated  through  the 
use  of  a  simple  ratio. 

For  standard  aeration  processes,  this  ratio  is  1.1  lb  02/lb  CBOD5.  In  the  case  of  extended  aeration, 
the  ratio  increases  to  1.8.  The  carbonaceous  POR  for  the  new  plant  was  determined  by  applying 
the  second  ratio  to  the  CBOD5  loading  calculated  in  step  2.  Table  7  summarizes  carbonaceous 
process  oxygen  requirements  for  the  new  aeration  system. 

TABLE  7:  Carbonaceous  Process  Oxygen  Requirements 


Flow  Condition 

Average  (kg  O2AI) 

Peak  (kg  02/d) 

AADF 

451 

811 

MMADF 

550 

989 

MDF 

919 

1,655 

MinDF 

302 

543 

PHF 

1803 

3,245 

Step  5:  Calculate  Nitrogenous  POR 

Nitrogenous  POR  results  from  the  biological  nitrification  of  ammonia  nitrogen  in  the  influent  to 
nitrate  nitrogen.  The  nitrogenous  POR  is  typically  estimated  stoichiometrically.  Theoretically, 
4.57  lb  02  are  required  per  lb  of  nitrate  nitrogen  produced  (equal  to  the  amount  of  nitrogen  to  be 
nitrified). 

This  ratio  was  applied  to  the  nitrogen  loadings  calculated  in  step  3  to  determine  the  expected 
nitrogenous  POR  for  the  new  aeration  plant.  Table  8  summarizes  carbonaceous  process  oxygen 
requirements  for  the  new  aeration  system. 
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TABLE  8:  Nitrogenous  Process  Oxygen  Requirements 


Flow  Condition 

Average  (kg  CVd) 

Peak  (kg  02/d) 

AADF 

201 

362 

MMADF 

246 

442 

MDF 

411 

739 

MinDF 

135 

243 

PHF 

805 

1,449 

Step  6:  Calculate  Total  POR 

The  total  aeration  POR  was  calculated  by  adding  together  the  carbonaceous  POR  and  nitrogenous 
POR  for  each  flow  condition.  Table  9  presents  the  total  estimated  POR. 

TABLE  9:  Total  Process  Oxygen  Requirements 


Flow  Condition 

Average  (kg  02/d) 

Peak  (kg  02/d) 

AADF 

652 

1,174 

MMADF 

795 

1,432 

MDF 

1,330 

2,394 

MinDF 

437 

786 

PHF 

2,608 

4,694 

Step  7:  Calculate  SOTR 

The  POR  values  obtained  in  step  6  were  converted  to  standard  oxygen  transfer  rates  (SOTR)  to 
account  for  the  effects  of  process  operating  conditions.  A  number  of  variables  were  necessary  to 
make  the  conversion.  They  are  listed  below. 
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TABLE  10A:  Standard  Oxygen  Transfer  Rate  -  Variables 


Variable 

Definition 

C  oo20 

steady-state  DO  saturation  concentration  for  a  given  diffuser  at  standard 
conditions 

p 

process  water  C  ^o/clean  water  C  0020 

c 

process  water  DO  concentration 

X 

temperature  correction  for  C  „ 

Q 

pressure  correction  for  C*x 

e 

1.024 

T 

process  water  temperature 

a 

process  water  KLa  of  a  new  diffuser/clean  water  KLa  of  a  new  diffuser 

F 

process  water  KLa  of  a  diffuser  after  time  t/  process  water  KLa  of  a  new  diffuser 

These  variables  are  combined  in  the  following  equation  to  determine  SOTR. 


SOTR  =  POR*  C  0020  /  [<xF  *  e'"2U  *  (Q  *  x  *  p  *  C  ^o  -  C)] 


C  aao  is  dependent  on  diffuser  type  and  depth  below  water,  and  is  best  determined  through  clean- 
water  testing.  Testing  was  not  possible  prior  to  the  design  of  the  new  aeration  system,  so 
information  from  the  EPA's  Fine  Pore  Aeration  System  Design  Manual  was  used  to  determine  an 
appropriate  estimate.  Assuming  diffuser  submergence  is  approximately  4.6  m,  a  value  of  10.5 
mg/L  was  selected.  The  value  of  C  is  also  best  determined  through  actual  testing,  but  in  the 
absence  of  test  results  the  EPA  Design  Manual  suggests  a  value  of  2.0  mg/L  for  average  month 
nitrifying  conditions. 

P,  a,  and  F  are  characteristic  of  the  process  water  and  specific  diffuser  used.  They  may  be 
determined  experimentally,  but  may  also  be  estimated  based  on  the  performance  of  similar 
systems.  A  (3  value  between  0.95  and  0.98  is  typical  for  wastewater.  A  value  of  0.95,  from  the 
Siemens  depth  calculation  table,  was  used  for  these  calculations.  The  table  also  gave  an  a  value 
of  0.55  for  the  fine  bubble  diffusion  system  to  be  installed  at  the  new  plant.  This  falls  within  the 
typical  range  of  a  values  for  diffused  aeration  equipment.  It  was  assumed  that  F  was 
approximately  equal  to  0.9. 

Temperature  and  pressure  corrections  are  applied  to  C  0020  to  approximate  actual  conditions  at  the 
site.  Temperature  was  assumed  to  be  20°C  so  x,  the  temperature  correction  factor,  was  equal  to  1. 
If  T  is  different  than  20°C,  x  =  cVC»jo. 
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The  approximate  elevation  of  the  aeration  basins  is  180  m.  At  this  elevation,  average  atmospheric 
pressure  may  be  estimated  at  14.3  psi.  The  pressure  correction  factor,  Q.,  is  this  pressure  divided 
by  atmospheric  pressure  at  an  elevation  of  0  m  (14.7  psi).  The  value  of  Q  is  0.97. 

Table  10B  lists  the  assumed  value  of  all  variables. 

TABLE  10B:  Standard  Oxygen  Transfer  Rate  -Variables 


Variable 

Value 

Units 

C  oo20 

10.5 

mg/L 

p 

0.95 

unitless 

c 

2.0 

mg/L 

X 

1 

unitless 

Q 

0.97 

unitless 

e 

1.024 

unitless 

T 

20 

°C 

a 

0.55 

unitless 

F 

0.9 

unitless 

The  SOTR  for  the  new  secondary  treatment  system  under  various  flow  conditions  was  calculated. 
Table  1 1  summarizes  the  average  and  peak  SOTR  for  various  flow  conditions. 

TABLE  11:  Standard  Oxygen  Transfer  Rate 


Flow  Condition 

Average  (kg  02/d) 

Peak  (kg  02/d) 

AADF 

1,820 

3,277 

MMADF 

2,221 

3,997 

MDF 

3,714 

6,685 

MinDF 

1,219 

2,195 

PHF 

7,282 

13,107 
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Step  8:  Calculate  the  Required  Air  Flow  Rate 

The  required  air  flow  rate  may  be  calculated  using  the  following  equation: 

Air  Flow  Rate  =  SOTR  /  (SOTE  *  pair  *  fraction  of  oxygen  in  air) 

To  determine  the  required  air  flow  rate  to  the  aeration  basin,  the  density  of  air  and  the  relative 
mass  concentration  of  oxygen  in  air  must  be  known.  The  density  of  air  was  assigned  a  value  of 
1.201  kg/m3,  typical  of  air  at  20°C  and  pressures  close  to  standard  atmospheric  pressure.  The 
mass  percent  of  oxygen  in  air  is  23.2%. 

The  standard  oxygen  transfer  efficiency  (SOTE)  is  also  important.  It  indicates  the  percentage  of 
oxygen  pumped  into  the  basin  that  will  be  used  effectively.  A  large  portion  of  the  oxygen  pumped 
into  the  basins  will  simply  pass  through  the  water  and  escape  to  the  surrounding  air,  so  while  the 
SOTR  indicates  the  amount  of  oxygen  required  for  aeration,  the  actual  amount  of  oxygen  pumped 
into  the  basins  must  be  much  greater.  Typical  SOTE  for  fine  bubble  diffusers  ranges  as  high  as 
37%.  An  SOTE  of  about  25%  was  used  based  on  information  presented  in  the  Siemens  depth 
calculation  table. 

Table  12  summarizes  the  required  air  flow  rates  for  various  wastewater  flow  conditions. 

TABLE  12:  Air  Flow  Requirements 


Flow  Condition 

Average 

Peak 

m3/d 

m3/min 

m3/d 

m3/min 

AADF 

26,134 

18.1 

47,042 

32.7 

MMADF 

31,881 

22.1 

57,386 

39.9 

MDF 

53,318 

37.0 

95,972 

66.6 

MinDF 

17,506 

12.2 

31,511 

21.9 

PHF 

104,537 

72.6 

188,167 

130.7 

Step  9:  Confirm  Mixing  Requirements 

Section  12.2.4.6  of  the  Design  Guidelines  for  Sewage  Works  recommends  a  minimum  air  flow 
rate  of  0.61  L/(m2s)  in  order  to  maintain  uniform  MLSS  levels  with  a  fine  bubble  aeration  system. 

The  horizontal  combined  cross-sectional  area  of  the  aeration  basins  is  approximately  386  m2. 
Therefore,  the  minimum  required  airflow  rate  for  adequate  mixing  is  14.1  m3/min.  The  new 
aeration  system  will  satisfy  this  mixing  requirement. 
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Organic  Loading  Rate 


CBOD5  is  the  5-day  biochemical  oxygen  demand  measured  with  the  use  of  an  inhibitor  to 
suppress  nitrogenous  oxygen  demand,  while  BOD5  is  the  5-day  biochemical  oxygen  demand 
measured  without  the  use  of  an  inhibitor.  In  accordance  with  MOE  Design  Guidelines,  BOD5 
(instead  of  CBOD5)  was  used  to  determine  secondary  treatment  design  parameters  because 
CBOD5  has  often  been  shown  to  underestimate  the  organic  strength  of  wastewater. 

The  organic  loading  rate  to  a  biological  treatment  system  is  defined  as  the  BOD5  mass  loading 
rate  per  unit  volume  of  the  system.  The  design  average  and  peak  influent  BOD5  concentrations 
are  180  mg/L  and  324  mg/L  respectively.  At  the  design  average  day  flow  (new  secondary 
treatment  system  only),  the  estimated  average  and  peak  BOD5  loadings  are: 


Average 

180  mg/L  *  1,669  m3/d  /  1000  =  300.4  kg/d 


Peak 

324  mg/L  *  1,669  m3/d  /  1000  =  540.8  kg/d 


Each  aeration  basin  measures  approximately  4.6  m  SWD  x  6.9  m  x  28.0  m.  The  combined 
volume  of  the  aeration  basins  is  1,777.4  m3.  The  average  and  peak  organic  loading  rates  are 
calculated  below. 


Average 

300.4  kg/d  / 1,777.4  m3  =  0.17  kg  BOD5/(m3d) 


Peak 

540.8  kg/d  /  1,777.4  m3  =  0.30  kg  BOD5/(m3d) 


The  average  and  peak  organic  loading  rates  to  the  new  secondary  treatment  system  are  within  the 
range  recommended  in  the  Design  Guidelines  for  Sewage  Works. 
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F/M  Ratio 


The  F/M  (food-to-microorganism)  ratio  describes  the  relationship  between  the  mass  of  substrate 
and  the  mass  of  biomass  in  a  biological  treatment  system. 


F/M  =  QS0/VX 

where  Q  is  the  influent  wastewater  flowrate,  S0  is  the  influent  BOD5  concentration,  V  is  the 
volume  of  the  reactor  (aeration  basin),  and  X  is  the  biomass  (MLVSS)  concentration  of  the 
reactor.  It  is  assumed  that  the  MLVSS:MLSS  ratio  in  the  aeration  basins  will  be  near  0.8,  typical 
for  conventional  activated  sludge  systems.  The  average  F/M  ratio  for  the  new  secondary 
treatment  system  is: 


F/M       =  (1,669  m3/d  *  180  mg/L)  /  (1,777.4  m3  *  0.8(3,000  mg/L)) 


F/M       =  0.07 


An  F/M  ratio  of  0.07  is  within  the  range  recommended  for  extended  aeration  systems  in  the 
Design  Guidelines  for  Sewage  Works. 
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Solids  Retention  Time 


The  solids  retention  time  of  the  biological  treatment  system  may  be  calculated  using  the 
following  equation: 

SRT       =  VX/((Q-Qw)Xe  +  QwXr) 

where  V  is  the  volume  of  the  reactor,  X  is  the  MLVSS  concentration  of  the  reactor,  Q  is  the 
influent  wastewater  flow  rate,  Qwis  the  WAS  flow  rate  (33.9  m3/d),  Xe  concentration  of  biomass 
in  the  clarifier  effluent,  and  Xr  is  the  biomass  concentration  of  RAS  (7,000  mg/L).  If  it  is 
assumed  that  the  concentration  of  biomass  in  the  clarifier  effluent  is  low  relative  to  the  RAS 
biomass  concentration: 


SRT       « VX/QwXr 


((1,777.4  m3)  *  0.8(3,000  mg/L))  /  (33.9  m3/d  *  7,000  mg/L) 


SRT      =  18.0  d 


An  SRT  of  18  d  is  greater  than  the  minimum  SRT  (15  d)  recommended  for  extended  aeration 
systems  in  the  Design  Guidelines  for  Sewage  Works. 


C-12 


Alum  Dosing  for  Phosphorus  Removal 


Method  1  -  Based  on  Historical  Data 

From  historical  data  dating  back  three  years,  the  average  daily  volume  of  commercial  alum  used 
was  180  L.  The  average  wastewater  flow  through  the  plant  was  about  1,033  m3/d  over  the  same 
period.  The  alum  dosage  was: 


180  L  /  1,033  m3/d  =  0.174  L/  (m3/d) 


Assuming  that  the  composition  and  characteristics  of  the  wastewater,  and  therefore  the  required 
alum  dosage  (0.174  L/  (m3/d)),  are  unchanged  with  expected  increases  in  flow,  the  alum  use  with 
a  design  average  daily  flow  of  2,874  m3  is: 


0.174  L/  m3/d  *  2,874  m3/d  =  500.79  L  alum 


A  peaking  factor  of  2  for  alum  dosing  has  been  observed  at  the  plant.  Therefore  the  anticipated 
design  peak  alum  dosage  is  1,001.58  L  alum/d  (41.73  L/h). 


Method  2  -  Based  on  Rule  of  Thumb  Ratio 

The  design  average  and  peak  total  phosphorus  (TP)  concentrations  are  9  mg/L  and  16  mg/L 
respectively.  Over  the  past  three  years,  the  maximum  influent  TP  concentration  was  7.5  mg/L,  so 
a  design  TP  concentration  of  9  mg/L  is  adequate.  To  achieve  an  effluent  TP  concentration  of  0.1 
mg/L,  at  least  8.9  mg/L  must  be  removed. 

The  design  average  daily  TP  loading  (assuming  annual  average  daily  flow)  is: 

(9  mg/L  *  2,874  m3/d)/1000  =  25.86  kg/d 


The  desired  average  daily  TP  removal  rate  is: 


(8.9  mg/L  *  2,874  m3/d)/1000  =  25.58  kg/d 


C-13 


A  typical  rule  of  thumb  for  alum  dosing  for  phosphorus  removal  is  28  L  alum  (commercial-grade) 
/  kg  P.  This  value  represents  a  safety  factor  of  approximately  2  applied  to  the  stoichimetrically 
required  alum  dosage.  With  a  TP  removal  requirement  of  25.58  kg/d,  the  required  alum  dosage  is: 


28  L/kg  *  25.58  kg/d  =  716.24  L  alum/d  (29.84  L/h) 


Based  on  current  chemical  use  patterns,  future  use  of  commercial-grade  alum  for  phosphorus 
removal  during  secondary  treatment  (existing  and  new)  is  estimated  at  42  L/h.  Calculations  based 
on  the  rule  of  thumb  suggest  that  a  much  lower  dosage  would  suffice.  It  is  recommended  that  jar- 
testing  be  performed  after  construction  of  the  WWTP  expansion  to  optimize  chemical  usage  at 
plant. 

Note  that  alum  injection  points  in  the  new  secondary  treatment  system  are  to  be  located  in  both 
the  aeration  basins  and  secondary  clarifiers. 
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Waste  Activated  Sludge  Production 


Biological  Solids  Production 

MOE  Design  Guidelines  for  Sewage  Works  reports  a  typical  biological  solids  production  rate 
(observed  yield)  of  0.85  kg  TSS/kg  BOD5  removed  for  activated  sludge  plants  without  primary 
clarifiers. 


Influent  BOD5  (design  average)  =  180  mg/L 
Effluent  BOD5  (measured  average)  =  1.5  mg/L 


The  estimated  rate  of  biological  solids  production  at  the  ACME  WWTP  (including  both  new  and 
existing  secondary  treatment  systems)  is: 

0.85  (180  mg/L  -  1.5  mg/L)  *  2,874  m3/d  /  1000  =  436.0  kg/d 


Chemical  Solids  Production 

In  addition  to  biological  activity,  chemical  addition  also  contributes  to  secondary  sludge 
production.  At  the  ACME  WWTP,  alum  (hydrated  aluminum  sulfate)  is  added  to  the  secondary 
treatment  system  for  phosphorus  removal. 


Influent  TP  (design  average)  =  9  mg/L 
Effluent  TP  (measured  average)  =  0.35  mg/L 

To  determine  the  rate  of  phosphorus  uptake  by  microorganisms,  assume  a  BOD5  to  P  ratio  of 
100:1,  i.e.  for  removal  every  100  parts  BOD5,  1  part  TP  is  consumed. 

The  amount  of  phosphorus  consumed  biologically  is: 

(180  mg/L  -  1.5  mg/L)  /  100  =  1.79  mg/L 
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The  amount  of  phosphorus  removed  chemically  is: 
9  mg/L  -  1.79  mg/L  -  0.35  mg/L  =  6.86  mg/L 


Based  on  current  chemical  use  patterns,  the  average  rate  of  use  of  commercial  grade  (50%)  alum 
will  be  about  500  L/d  at  the  design  AADF  (see  "Alum  Dosing  for  Phosphorus  Removal").  The 
density  of  50%  alum  solution  is  approximately  1,600  kg/m3. 


500  L/d  *  1.6  kg/L  =  800  kg/d 
800  kg/d  *  50%  =  400  kg/d 

The  estimated  average  alum  dosage  is: 
400  kg/d  /  2,874  m3/d  *  1000  =  139.2  mg/L 


The  reaction  of  alum  with  phosphorus  produces  AIPO4  precipitate.  The  mass  of  AIPO4  precipitate 
produced  is: 

P  removed  *  (MW  AIPO4  /  MW  P)  =  6.86  mg/L  *  (122  g/mol  /  3 1  g/mol)  =  27.0  mg/L 


Unused  alum  will  react  with  natural  alkalinity  to  produce  Al(OH)3  precipitate.  The  mass  of  alum 
consumed  by  reaction  with  phosphorus  is: 

P  Removed  *  (MW  Alum  /  (2  *  MW  P))  =  6.86  mg/L  *  (666  g/mol  /  (2  *  31  g/mol))  =  73.7  mg/L 


The  mass  of  unused  alum  is: 

Alum  Dosed  -  Alum  Consumed  =  139.2  mg/L  -  73.7  mg/L  =  65.5  mg/L 

The  mass  of  Al(OH)3  precipitate  produced  is: 
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Unused  Alum  *  ((2  *  MW  A1(0H)3)  /  MW  Alum)  =  65.5  mg/L  *  ((2  *  78  g/mol)  /  666  g/mol) 
15.3  mg/L 


The  total  mass  of  chemical  sludge  produced  is: 
27.0  mg/L  +  15.3  mg/L  =  42.3  mg/L 

Total  Solids 

The  total  mass  of  solids  yielded  during  secondary  treatment  is: 

Biological  Solids  +  Chemical  Solids  =  (151.7  +  42.3  mg/L)  *  2874  m3/d  /  1000  =  557.6  kg/d 


Some  solids  escape  in  secondary  effluent,  although  this  portion  is  small.  Assuming  an  average 
secondary  effluent  TSS  concentration  of  5  mg/L,  the  amount  of  solids  carried  from  the  system  in 
secondary  effluent  is: 

5  mg/L  *  2,874  m3/d  /  1000  =  14.4  kg/d 


Therefore  the  estimated  rate  of  solids  wasting  (as  waste  activated  sludge)  is: 
557.6  kg/d  -  14.4  kg/d  =  543.2  kg/d 
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Solids  Loading  Rate 


The  volume  of  mixed  liquor  flow  to  the  secondary  clarifiers  is  equal  to  the  influent  wastewater 
flow  plus  the  RAS  rate.  The  new  sludge  pumping  system  was  designed  to  accommodate  RAS 
rates  ranging  from  50  to  200  %  of  the  design  AADF.  The  flow  of  mixed  liquor  to  the  secondary 
clarifiers  under  AADF  and  PDF  conditions  and  for  various  RAS  rates  is  listed  in  the  table  below. 


RAS  Rate  (%  AADF) 

Average  Mixed  Liquor 
Flow  (m3/d) 

Peak  Mixed  Liquor  Flow 
(m3/d) 

50 

2,504 

5,108 

100 

3,338 

6,810 

150 

4,173 

8,513 

200 

5,007 

10,215 

Each  clarifier  measures  approximately  4.9  m  x  20.0  m.  The  combined  surface  area  of  the 
clarifiers  is  196  m2.  Assuming  a  MLSS  concentration  of  3,000  mg/L,  the  solids  loading  rate  for 
various  RAS  rates/mixed  liquor  flows  was  calculated  (see  below). 


RAS  Rate  (%  AADF) 

Average  Solids  Loading 
Rate  (kg/m2d) 

Peak  Solids  Loading  Rate 
(kg/m2d) 

50 

38.3 

78.2 

100 

51.1 

104.2 

150 

63.9 

130.3 

200 

76.6 

156.4 

Under  all  conditions,  the  solids  loading  rate  to  the  secondary  clarifiers  is  less  than  the  maximum 
solids  loading  rate  recommended  in  the  Design  Guidelines  for  Sewage  Works  (170  kg/(m2d)). 
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Surface  Overflow  Rate 


The  secondary  clarifier  surface  overflow  rate  (effluent  flow  rate  /  clarifier  surface  area)  for 
various  plant  flow  conditions  is  shown  in  the  table  below. 


Condition 

SOR  (m3/(m2d)) 

Annual  Average  Daily  Flow 

8.5 

Maximum  Month  Average  Daily  Flow 

10.4 

Maximum  Daily  Flow 

17.4 

Minimum  Daily  Flow 

5.7 

Peak  Hourly  Flow 

34.1 

Under  peak  hour  flow  conditions,  the  clarifier  surface  overflow  rate  less  than  the  PHF  surface 
overflow  rate  recommended  in  the  Design  Guidelines  for  Sewage  Works  (37  mV(m2d)). 
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Effluent  Weir  Loading  Rate 


The  total  length  of  the  effluent  launders  in  the  new  secondary  clarifiers  is  54  m.  The  secondary 
effluent  weir  loading  rate  (effluent  flow  rate  /  weir  length)  for  various  plant  flow  conditions  is 
shown  in  the  table  below. 


Condition 

Weir  Loading  Rate  (m3/(md)) 

Annual  Average  Daily  Flow 

30.9 

Maximum  Month  Average  Daily  Flow 

37.7 

Maximum  Daily  Flow 

63.1 

Minimum  Daily  Flow 

20.7 

Peak  Hourly  Flow 

123.6 

Under  peak  hour  flow  conditions,  the  effluent  weir  loading  rate  is  less  than  the  maximum  PHF 
effluent  weir  loading  rate  recommended  in  the  Design  Guidelines  for  Sewage  Works  (250 
m3/(md)). 
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APPENDIX  E 
TERTIARY  TREATMENT  DESIGN  CALCULATIONS 
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Project  No.:  053469-20 


PROCESS  DESIGN  CALCULATIONS  -  TERTIARY  TREATMENT 

Date:  January  16,  2009 
Designed  by:  Junior  Engineer 
Checked  by:  Jo  Consultant 
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Hydraulic  Loading 


After  evaluation  of  various  filter  models,  the  NP-50  module  was  selected  for  installation  at  the 
ACME  WWTP  for  its  small  footprint,  economic  value,  and  low  maintenance  requirements.  Each 
concrete  filter  cell  will  contain  two  modules  with  a  combined  filtration  area  of  9.3  ml. 

For  various  system  sizes  (ranging  from  1  to  6  cells  per  filtration  stage),  a  simple  analysis  was 
performed  to  determine  the  HLR  (in  L/(m2s))  to  the  system  under  different  flow  conditions.  A 
backwash  return  rate  of  0.88  L/s  per  module  was  assumed. 


Sample  Calculation 


Measured  plant  flow  =  2,874  m3/d  (AADF) 


Filtration  area  per  stage  =18.6  m2  (2  cells  in  operation  per  stage) 


Backwash  =  2  cells/stage  *  2  stages  *  2  modules/cell  *  0.88  L/s  =  7.04  L/s  =  608  m3/d 


Total  filter  influent  flow  =  2,874  m3/d  +  608  m3/d  =  3,482  m3/d 


HLR  =  3,482  m3/d  /  18.6  m2  =  187  m3/(m2d)  =  2.17  L/(m2s) 


The  table  below  shows  the  HLR  (in  L/(m2s))  for  various  conditions. 


Filter  Cells 
per  Stage 

Filtration 
Area  per 
Stage  (m2) 

Measured  Plant  Flow  (m3/d) 

Current 
AADF 

Current 
Capacity 

Design 
MinDF 

Design 
AADF 

Design 
MMADF 

Design 
MDF 

Design  PHF 

1,000 

1,205 

1,926 

2,874 

3,506 

5,863 

11,496 

1 

9.3 

1.63 

1.88 

2.78 

3.96 

4.75 

7.68 

14.70 

2 

18.6 

1.00 

1.13 

1.58 

2.17 

2.56 

4.03 

7.54 

3 

27.9 

0.80 

0.88 

1.18 

1.57 

1.84 

2.82 

5.15 

4 

37.2 

0.69 

0.76 

0.98 

1.28 

1.47 

2.21 

3.96 

5 

46.5 

0.63 

0.68 

0.86 

1.10 

1.25 

1.84 

3.24 

6 

55.8 

0.59 

0.63 

0.78 

0.98 

1.11 

1.60 

2.77 
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In  order  to  achieve  a  HLR  less  than  3.3  L/(m2s)  at  the  design  PHF,  6  filter  cells  per  stage  are 
required  (5  in  operation  and  1  out  of  service,  as  per  the  Design  Guidelines  for  Sewage  Works). 
With  a  total  filtration  area  of  55.8  m2  per  stage,  the  system  would  be  grossly  oversized  for 
treatment  of  the  remaining  design  flows.  For  example,  at  the  design  average  day  flow,  only  one 
third  of  the  available  filtration  area  (2  cells  per  stage)  would  be  in  use. 

After  careful  consideration,  discussion  with  the  NoPhos  manufacturer,  and  consultation  with  the 
MOE  technical  staff,  it  was  decided  that  during  peak  hour  flow  conditions,  the  system  would  be 
loaded  to  a  rate  near  its  hydraulic  capacity  (with  one  train  out  of  service)  as  opposed  to  the 
maximum  loading  rate  recommended  by  the  MOE.  This  allows  a  reduction  in  system  size  to  only 
4  cells  per  stage.  Because  occurrences  of  the  peak  hour  flow  are  expected  to  be  relatively 
infrequent  and  should  not  exceed  a  few  hours  in  duration,  it  is  not  expected  that  sub-optimal  filter 
performance  during  this  time  will  have  an  impact  on  the  plant's  ability  to  achieve  its  monthly 
average  effluent  objectives  for  TP  and  TSS. 
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Solids  Loading 


Historic  plant  data  showed  a  maximum  secondary  effluent  TSS  concentration  of  15.1  mg/L.  The 
filtration  system  was  designed  assuming  a  peak  TSS  concentration  of  30  mg/L,  approximately 
twice  the  observed  maximum. 

At  the  design  average  day  flow  (including  backwash  flow),  it  is  likely  that  only  two  filter  cells 
will  be  in  operation.  The  peak  solids  loading  rate  to  the  tertiary  treatment  system  under  these 
conditions  is  calculated  below. 


Backwash  =  2  cells/stage  *  2  stages  *  2  modules/cell  *  0.88  L/s  =  7.04  L/s 


Total  filter  influent  flow  =  2,874  m3/d  *  1000/24/60/60  +  7.04  L/s  =  40.3  L/s 


30  mg/L  *  40.3  L/s  =  1209  mg/s 


1209  mg/s  /  18.6  m2  =  65.0  mg/(m2s) 


The  maximum  anticipated  solids  loading  rate  under  average  day  flow  conditions  is  less  than  the 
peak  solids  loading  rate  recommended  in  the  Design  Guidelines  for  Sewage  Works. 
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Backwash  Flow  as  a  Percentage  of  AADF 


The  NoPhos  manufacturer  reports  typical  backwash  flows  ranging  from  0.44  to  0.88  L/s  per  filter 
module  in  operation,  independent  of  the  flow  to  the  filter.  NoPhos  backwashing  is  continuous  and 
automatic.  The  table  below  shows  the  backwash  flow  under  various  operating  conditions 
assuming  a  backwash  rate  of  0.88  L/s. 


Condition 

Plant  Flow 
(m3/d) 

Minimum  No. 

of  Operational 

Filter  Cells 

per  Stage 

Backwash 
Flow  (L/s) 

%  of  AADF 

%  of  Plant 
Flow 

Current  AADF 

1,000 

1 

3.5 

10.6% 

30.5% 

Current 

Capacity 

1,205 

1 

3.5 

10.6% 

25.3% 

Design  MinDF 

1,926 

1 

3.5 

10.6% 

15.8% 

Design  AADF 

2,874 

2 

7.1 

21.2% 

21.2% 

Design 
MMADF 

3,506 

2 

7.1 

21.2% 

17.4% 

Design  MDF 

5,863 

3 

10.6 

31.8% 

15.6% 

Design  PHF 

11,496 

4 

14.1 

42.4% 

10.6% 
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Alum  Dosing  for  Phosphorus  Removal  in  the  Tertiary  Treatment  System 

Historic  plant  data  showed  a  maximum  secondary  effluent  TP  concentration  of  0.36  mg/L.  The 
filtration  system  was  designed  assuming  a  maximum  total  phosphorus  concentration  of  0.7  mg/L, 
approximately  twice  the  observed  maximum. 

The  design  maximum  daily  TP  loading  (assuming  annual  average  daily  flow)  is: 

(0.7  mg/L  *  2,874  m3/d)/1000  =  2.01  kg/d 

A  design  objective  of  0.1  mg/L  has  been  identified  for  effluent  TP.  If  the  influent  TP 
concentration  is  0.7  mg/L,  0.6  mg  TP/L  must  be  removed  within  the  tertiary  treatment  system. 
The  maximum  required  TP  removal  rate  during  average  daily  flow  conditions  is: 

(0.6  mg/L  *  2,874  m3/d)/1000  =  1.72  kg/d 

A  typical  rule  of  thumb  for  alum  dosing  for  phosphorus  removal  is  28  L  alum  (commercial-grade) 
/  kg  P.  This  value  represents  a  safety  factor  of  approximately  2  applied  to  the  stoichimetrically 
required  alum  dosage.  With  a  TP  removal  requirement  of  1.72  kg/d,  the  required  alum  dosage  is: 

28  L/kg  *  1.72  kg/d  =  48.16  L  alum/d  (2.01  L/h) 
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ACME  WWTP  Expansion 
Project  No.:  053469-20 


PROCESS  DESIGN  CALCULATIONS  -  SLUDGE  HANDLING 

Date:  February  11,2009 
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Lamella  Sludge  Flow 


To  estimate  the  peak  flow  of  sludge  from  the  lamella  clarifier,  a  sustained  peak  secondary 
effluent  TSS  concentration  of  20  mg/L  and  an  alum  dosage  of  5  mg/L  to  the  tertiary  influent  was 
assumed. 

Under  PHF  conditions  (11,496  m3/d,  or  479,000  L/h)  the  total  solids  loading  to  the  tertiary 
treatment  system  is: 


(20  mg/L  +  5  mg/L)  *  479,000  L/h  =  12.0  kg/h 


If  the  tertiary  filters  capture  100%  of  the  influent  solids,  then  the  peak  solids  loading  rate  to  the 
lamella  clarifier  is  12.0  kg/h.  Polymer  addition  to  the  filter  reject  is  assumed  to  be  negligible. 

Assuming  100%  solids  capture  is  the  lamella  clarifier  and  a  solids  concentration  of  1%  in  the 
lamella  underflow,  the  peak  lamella  sludge  flow  is: 

12,000,000  mg/h  /  10,000  mg/L  =  1,200  L/h  (0.33  L/s) 
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Polymer  Dosing 


According  to  the  EPA's  Gravity  Thickening  Fact  Sheet,  polymer  dosages  for  gravity  thickening 
vary  between  2.5  and  6.0  g  active  polymer  per  kg  of  dry  solids,  depending  on  the  characteristics 
of  the  sludge  to  be  thickened.  A  dosage  of  6  g/kg  was  used  to  estimate  peak  polymer 
requirements  at  the  ACME  WWTP. 

Polymer  activity  refers  to  the  percent  of  the  molecular  weight  of  neat  polymer  that  is  available  to 
react  with  and  flocculate  solids  particles.  According  to  WEF's  Manual  of  Practice  No.  8  (Design 
of  Municipal  Wastewater  Treatment  Plants),  liquid  emulsion  polymers  typically  maintain  an 
active  solids  level  of  30-50%.  An  activity  level  of  40%  was  assumed. 


Lamella  Sludge  (Continuous) 

From  previous  calculations,  the  peak  dry  solids  flow  rate  from  the  lamella  clarifier  is  12.0  kg/h. 
The  required  active  polymer  dosage  is  therefore: 

6  g/kg  *  12.0  kg/h  =  72  g/h 


This  equates  to  a  neat  polymer  mass  flow  rate  of: 
72  g/h/  0.4  =  180  g/h 

If  the  specific  gravity  (SG)  of  liquid  emulsion  polymer  is  1  and  neat  polymer  is  diluted  to  0.25%, 
the  required  flow  rates  of  neat  polymer  and  dilution  water  are: 

180  g/h  *  1  L/1,000  g  =  0.18  L/h 

and 

0.18  L/h  /  0.0025  =  72  L/h,  respectively. 
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WAS  (Intermittent) 

Sludge   wasting   from   the   existing   and   new   secondary   treatment   systems   will   not   occur 
simultaneously.  The  maximum  WAS  flow  rate  from  either  system  is  13  L/s. 

Assuming  a  WAS  solids  content  of  0.7%,  the  peak  dry  solids  rate  to  the  thickeners  is: 

13  L/s  *  1  kg/L  *  0.007  =  0.091  kg/s 

The  required  active  polymer  dosage  is  therefore: 
6  g/kg  *  0.091  kg/s  =  0.546  g/s 

This  equates  to  a  neat  polymer  mass  flow  rate  of: 
0.546  g/s/ 0.4  =1.37  g/s 

If  the  SG  of  liquid  emulsion  polymer  is  1  and  neat  polymer  is  diluted  to  0.25%,  the  required  flow 
rates  of  neat  polymer  and  dilution  water  are: 

1.37  g/s  *  1  L/1,000  g  =  0.00137  L/s 

and 

0.00137  L/s  /  0.0025  =  0.546  L/s,  respectively. 
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Gravity  Thickener  Sizing 


Surface  Area 

Solids  loading  requirements  are  the  primary  determinant  of  gravity  thickener  sizing  (surface 
area).  The  Design  Guidelines  for  Sewage  Works  recommend  a  solids  loading  rate  between  12  and 
36  kg/(m2d). 

From  Appendix  C  (Secondary  Treatment  Design  Calculations),  the  total  solids  mass  in  WAS  is 
approximately  540  kg/d.  Solids  from  the  lamella  clarifier  will  also  be  directed  to  the  gravity 
settlers,  at  a  maximum  rate  of  12.0  kg/h  (288  kg/d).  Therefore  anticipated  peak  solids  loading  to 
the  gravity  settlers  is  828  kg/d. 

Assuming  a  peak  solids  loading  rate  of  36  kg/(m2d),  the  minimum  required  thickener  surface  area 
is: 

828  kg/d  /  36  kg/(m2d)  =  23.0  m2 


If  the  required  surface  area  is  split  between  two  units,  the  diameter  of  each  must  be  at  least  3.8  m. 
The  units  were  designed  with  a  diameter  of  4.5  m,  for  a  total  surface  area  of  almost  32  m2. 


Volume 

The  gravity  thickeners  were  designed  to  provide  approximately  1  day  of  sludge  storage  (assuming 
peak  sludge  flow  rates).  If  the  WAS  dry  solids  mass  flow  rate  is  540  kg  TSS/d  and  the  solids 
content  of  WAS  is  assumed  to  be  0.7%,  the  volumetric  flow  rate  of  WAS  to  the  gravity 
thickeners  is: 

540  kg  TSS/d  /  0.007  /  1000  =  77.1  m3/d 


From  previous  calculations,  the  peak  flow  rate  of  lamella  sludge  is  28.8  m3/d.  The  total  flow  rate 
of  sludge  to  the  gravity  thickeners  is  105.9  m3/d.  A  storage  capacity  of  1  day  is  therefore  equal  to 
105.9  m3. 

If  the  capacity  is  split  between  two  units,  the  required  volume  of  each  is  approximately  53.0  m3. 
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Sludge  Holding  Tank  Sizing 


The  footprint  of  the  aerated  sludge  holding  tank  is  constrained  by  the  dimensions  of  the  sludge 
handling  building.  The  tank  is  approximately  13.75  m  long  by  7.05  m  wide.  The  depth  of  the  tank 
is  limited  by  the  cost  of  excavation  and  construction  below  the  water  table.  A  maximum 
allowable  tank  height  of  3.0  m  (SWD  =  2.5  m,  freeboard  =  0.5  m)  was  selected.  The  capacity  of 
the  holding  tank  is  approximately  240  m3. 

Assuming  100%  solids  capture  in  the  gravity  settlers  and  a  gravity  settler  underflow  solids 
concentration  of  2%,  the  maximum  underflow  rate  is  estimated  at: 

828  kg/d  /  0.02  /  1000  =  41.4  m3/d 


The  holding  tank  provides  approximately  5.8  days  of  storage  at  this  peak  sludge  flow  rate  (in 
addition  to  the  day  of  storage  provided  by  the  gravity  settlers). 

Under  normal  sludge  flow  conditions,  the  holding  tank  will  provide  significantly  longer  periods 
of  storage. 
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Sludge  Holding  Tank  Mixing  Requirements 


The  Design  Guidelines  for  Sewage  Works  do  not  specifically  address  the  design  of  aerated  sludge 
holding  tanks,  but  the  mixing  requirement  of  0.5  L/(m3s)  given  for  aerobic  sludge  digestion  in 
Section  16.3.4  of  the  guidelines  was  applied  to  the  design  of  the  sludge  holding  tank. 

The  required  air  flow  rate  assuming  the  tank  is  filled  to  capacity  is: 


240  m3  *  0.5  L/(m3s)  =  120  L/s  (7.2  m3/min) 


The  holding  tank  was  equipped  with  two  aeration  blowers,  each  with  a  capacity  of  5  -  1 0  mVmin. 
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APPENDIX  G 
HYDRAULIC  PROFILE  CALCULATIONS 


HEAD  LOSS  EQUATIONS 


H, 


K*(v2/2g) 


*for  point  loss  elements 


where:  v         velocity  through  element  (ft/  s) 

K         headloss  coefficient 
g         gravity  (32.2  ft/s  ) 


H, 


0.0009015*2.31*L*(100/C)185,t(Q1S5/D4-8655) 


*for  pipe  losses 


where:  L  length  of  pipe  run  (ft) 

C  Hazen- Williams  pipe  roughness/  smoothness  factor 

Q  flow  in  pipe  (gpm) 

D  pipe  inside  diameter  (in) 


Manning's  Eqn 


Q  =  (1.49/n)*A*SfV2 

Sf  =  ((Q7A)/((1.49/n)*RhV3))2  =  tyL 


*for  open  channel  losses 


where:  Q  flow  (cfs) 

n  roughness  coefficient 

A  area  (ft2) 

Rh  hydraulic  radius 

Sf  slope  of  energy  gradeline  (ft/ ft) 

hf  friction  headloss  (ft) 

L  length  of  channel  (ft) 


Rect.  Weir 


Q  =  3.33LH3/2 


'  for  rectangular  weir  losses 


where:  Q         flow  (cfs) 

L  length  of  weir  (ft) 

H         weir  head  (ft) 


V-Notch  Weir  (90) 


Q  =  2.5HZ 


*  for  v-notch  weir  losses 


where:  Q         flow  per  notch  (cfs) 

H         weir  head  (ft) 
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HYDARULIC  PROFILE:  PLANT  OUTFALL  -  UV  CHANNEL 


Humbet  River  Max.  WS  Level  (100-Year) 


175.800        m 


2         Required  Plant  Effluent  Head 


175.800        m 


Q  = 

11500 

600 

K  Factor 

m3/d 
mm 

D(ft) 

2110 

gpm 
ft 

v(ft/s) 

4.70 

cfs 

HL  (ft) 

D  = 

1.97 

Loss  Element 

Area  (ft2) 

HL(m) 

exit 

1 

1.97 

3.043 

1.544 

0.037 

0.011 

sharp  entrance 

0.5 

1.97 

3.043 

1.544 

0.019 

0.006 

Loss  Element 

C 

D(ft) 

Length  (ft) 

HL  (ft) 

HL(m) 

conduit 

140 

1.97 

40 

0.013 

0.004 

3  Manhole  2  Max  WS  Elevation 


175.821        m 


Q  = 

11500 

600 

K  Factor 

m3/d 
mm 

D(ft) 

2110 

gpm 
ft 

V(ft/S) 

4.70 
HL  (ft) 

cfs 

D  = 

1.97 

Loss  Element 

Area  (ft2) 

HL(m) 

exit 

1 

1.97 

3.043 

1.544 

0.037 

0.011 

90  deg  bend 

0.25 

1.97 

3.043 

1.544 

0.009 

0.003 

90  deg  bend 

0.25 

1.97 

3.043 

1.544 

0.009 

0.003 

sharp  entrance 

0.5 

1.97 

3.043 

1.544 

0.019 

0.006 

Loss  Element 

C 

D(ft) 

Length  (ft) 

HL  (ft) 

HL(m) 

conduit 

140 

1.97 

110 

0.036 

0.011 

Manhole  1  Max  WS  Elevation 


175.855        m 


Q  = 

11500 
600 

K  Factor 

1 

m3/d 

mm 

D(ft) 
1.97 

2110 

gpm 

ft 

v  (ft/s) 

1.544 

4.70 

cfs 

HL  (ft) 

0.037 

D  = 

1.97 

Loss  Element 
exit 

Area  (ft2) 

3.043 

HL(m) 

0.011 

Loss  Element 

conduit 

C 

140 

D(ft) 
1.97 

Length  (ft) 
11 

HL(ft) 

0.004 

HL(m) 

0.001 

5         Flow  Meter  Exit  Side  Head 


175.867        m 


Q  = 
Dl  = 
D2  = 


11500  m3/d 

600  mm 

300  mm 


2110  gpm 

1.97  ft 

0.98  ft 


Loss  Element 

open  gate  valve 
pipe  expansion 
pipe/ flow  meter 
pipe  contraction 
open  gate  valve 
sharp  entrance 

Loss  Element 

conduit 
conduit 
conduit 


K  Factor 

0.15 
0.3 

0.25 
0.15 
0.5 

C 

140 
140 
140 


D(ft) 

Area  (ft2) 

v  (ft/s) 

Ht  (ft) 

HL(m) 

1.97 

3.043 

1.544 

0.006 
0.178 

0.002 
0.054 

0.98 

0.761 

6.178 

0.148 

0.045 

1.97 

3.043 

1.544 

0.006 

0.002 

1.97 

3.043 

1.544 

0.019 

0.006 

D(ft) 

Length  (ft) 

HL  (ft) 

HL(m) 

1.97 

12 

0.004 

0.001 

0.98 

9 

0.086 

0.026 

1.97 

3 

0.001 

3.00E-04 
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6         Flow  Meter  Entrance  Side  Head/Process  Water  Sump  Max  WS  Level 


Q=  11500         m3/d  2110  gpm  4.70  cfs 

Height  of  Weir  Above  Effluent  Water  Surface  (m):  0.076  *from  UV  manufacturer 

UV  Effluent  Weir  EL  =  176.151        m 

UV  Effluent  Weir  Headloss  (m):  0.13  *from  U  V  manufacturer 

7         UV  System  Operating  Level 176.281        m 
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HYDARULIC  PROFILE:  UV  CHANNEL  -  FILTER  INFLUENT  CHAMBER 


7        UV  System  Operating  Level 


176.281        m 


11500         m3/d 


2110  gpm 


Channel  Base  = 
Overhead  Floor  = 


175.781        m 
176.949       m 


*from  UV  manufacturer:  Base  of  the  UV  channel  is  0.37  m  lower  than 
the  top  of  the  effluent  weir.  The  overhead  floor  sits  0.798  m  above  the 
top  of  the  weir. 


Loss  Element  K  Factor  Area  (f  t  )  v  (fi/s) 

entrance  0.5  2.319  2.027 


HL  (ft)  HL  (m) 

0.032  0.010 


*square  entrance 


Loss  Element 

open  channel 


Depth  (ft)        Width  (ft)         Area  (ft2)  Rh  (ft)  Length  (ft)  HL  (ft)  HL  (m) 

2.02  1.50  3.031  0.547  47.9  0.020  0.006 


*from  NoPhos  drawing:  Base  of  filter  effluent  channel  is  0.766  m  below  the  top  of  the  effluent  weir.  Depth  of  water  in  the  channel  is 
set  such  that  the  top  of  the  weir  is  0.15  m  above  the  water  surface  in  the  channel. 


8        Filter  Effluent  Channel  Max.  Water  Surface  Elevation 


176.297       m 


Q  per  weir  = 


2875  m3/d 


527  gpm 


Height  of  Weir  Above  Effluent  Water  Surface  (m): 
Stage  2  Effluent  Weir  EL  =  176.482       m 

Filter  Base  =  171.882       m 


*from  NoPhos:  The  base  of  the  second  stage  filter  is  4.6  m  lower  than 
the  top  of  the  effluent  weir. 


Rectangular  Weir  Headloss: 


L(ft) 


HL  (ft)  HL  (m) 

0.1512  0.0461 


9        Filter  2  Operating  Level 


176.493       m 


Q  per  train  = 

2875 

m3/d 

527 

gpm 

D  = 

250 

mm 

0.82 

ft 

Stage  2  Filter  Headloss  at  PHF  (m): 


i  (plus  10  cm) 


Loss  Element  K  Factor  Offi) 

sharp  entrance  0.5  0.82 


Area  (ft2)  v  (ft/s) 

0.528  2.224 


HL  (ft)  HL  (m) 

0.038  0.012 


10      Filter  1  Effluent  Box  WS  Elevation 


177.304       m 


Q  per  weir  = 


2875  m3/d 


527  gpm 


Filter  Base  (from  above): 
Stage  1  Effluent  Weir  EL  = 


171.882       m 
177.492       m 


*Assuming  stage  1  and  2  filter  bases  will  sit  at  the  same  level. 

*from  NoPhos  drawing:  The  top  of  the  weir  of  the  first  stage  filter  is 
5.61  m  higher  than  the  base  of  the  filter. 


Top  of  Weir  to  Effluent  WS  Elevation  (m)  = 


Rectangular  Weir  Headloss: 


L(ft) 


HL  (ft)  HL  (m) 

0.1512  0.0461 
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11      Filter  1  Operating  Level 


177.539       m 


Q  per  train  = 

2875 

m3/d 

527 

gpm 

D  = 

250 

mm 

0.82 

ft 

Stage  1  Filter  Headloss  at  PHF  (m): 


*from  NoPhos  {plus  10  cm) 


Loss  Element  K  Factor  Offi) 

sharp  entrance  0.5  0.82 

open  gate  valve  0.15  0.82 


Area  (ft2)  v  (fl/s) 

0.528  2.224 

0.528  2.224 


HL  (ft)  HL  (m) 

0.038  0.012 

0.012  0.004 


Q  per  trough= 


m3/d 


Loss  Element 

open  channel 


n  Depth  (ft)        Width  (ft)         Area  (ft2) 

0.013  5.55  3.28  18.215 


12      Filter  Influent  Channel  Max.  Water  Surface  Elevation 


Rh  (ft) 

Length  (ft) 

HL  (ft) 

HL(m) 

1.266 

47.9 

1.11E-05 

3.38E-06 
178.454 

m 

Q  per  opening  = 


m3/d 


Loss  Element  K  Factor  Area  (ft2) 

exit/ entrance  1.5  1 


v(fl/s)  HL(ft) 

2.350  0.129 


HL(m) 

0.039 


square  opening 


13      Mixing  Tank  WS  Elevation 


178.493       m 
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HYDRAULIC  PROFILE:  FILTER  INFLUENT  CHAMBER  -  SECONDARY  EFFLUENT  WEIRS 


14A   Head  at  Mixing  Tank  Inlet  A  (from  NEW  SECONDARY) 


Q  = 

6670 
400 

m3/d 
mm 

1224 

gpm 

ft 

2.73 

cfs 

D  = 

1.31 

Loss  Element 

K  Factor 

D(ft) 

Area  (ft2) 

v(ft/s) 

HL  (ft) 

HL(m) 

exit 

1 

1.31 

1.353 

2.015 

0.063 

0.019 

90  deg  bend 

0.25 

1.31 

1.353 

2.015 

0.016 

0.005 

90  deg  bend 

0.25 

1.31 

1.353 

2.015 

0.016 

0.005 

90  deg  bend 

0.25 

1.31 

1.353 

2.015 

0.016 

0.005 

45  deg  bend 

0.18 

1.31 

1.353 

2.015 

0.011 

0.003 

45  deg  bend 

0.18 

1.31 

1.353 

2.015 

0.011 

0.003 

sharp  entrance 

0.5 

1.31 

1.353 

2.015 

0.032 

0.010 

Loss  Element 

C 

D(ft) 

Length  (ft) 

Hl  (ft) 

HL(m) 

conduit 

140 

1.31 

160 

0.138 

0.042 

15A   WS  Elevation  Downstream  of  Secondary  Effluent  Weir  (NEW  SECONDARY) 


Effluent  Weir  Elevation  (top  of  weir)  = 
Top  of  Weir  to  Effluent  WS  Elevation  (m)  = 


178.900        m 

0.315 


14B    Head  at  Mixing  Tank  Inlet  B  (from  EXISTING  SECONDARY) 


Q  = 

4830 
400 

m3/d 
mm 

886 

gpm 

ft 

1.97 

cfs 

D  = 

1.31 

Loss  Element 

K  Factor 

D(ft) 

Area  (ft2) 

v(ft/s) 

HL  (ft) 

HL(m) 

exit 

1 

1.31 

1.353 

1.459 

0.033 

0.010 

90  deg  bend 

0.25 

1.31 

1.353 

1.459 

0.008 

0.003 

90  deg  bend 

0.25 

1.31 

1.353 

1.459 

0.008 

0.003 

90  deg  bend 

0.25 

1.31 

1.353 

1.459 

0.008 

0.003 

45  deg  bend 

0.18 

1.31 

1.353 

1.459 

0.006 

0.002 

45  deg  bend 

0.18 

1.31 

1.353 

1.459 

0.006 

0.002 

sharp  entrance 

0.5 

1.31 

1.353 

1.459 

0.017 

0.005 

Loss  Element 

C 

D(ft) 

Length  (ft) 

Hl  (ft) 

HL(m) 

conduit 

140 

1.31 

105 

0.050 

0.015 

15B    WS  Elevation  Downstream  of  Secondary  Effluent  Weir 


Effluent  Weir  Elevation  (bottom  of  V-notch)  = 
Bottom  of  V-notch  to  Effluent  WS  Elevation  (m)  : 


178.706       m 

0.172 
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HYDRAULIC  PROFILE:  NEW  SECONDARY  TREATMENT  SYSTEM 


6,676 

m/day 

2.73 

ftys 

3,338 

m3/day 

1.36 

ft3/s 

5,007 

m/day 

2.05 

ft3/s 

40 

m/day 

0.0162 

ft3/s 

1,669 

m/day 

0.6822 

ft3/s 

1225 

gpm 

612 

gpm 

919 

gpm 

7.29 

gpm 

306 

gpm 

Qi  = 
Q2  = 
Q3  = 
Q4  = 
Q5  = 

16A  Starting  at  launder  weirs  in  the  clarifier  178.900     m 

Rectangular  weir  L  (f t)         H  (f  t)  H  (m) 

78.74016  0.0302        0.0092 

17A  Clarifier  (top  of  weir)  178.909     m 

Loss  Element     K  Factor      D(ft)  Area  (ft2)         v  (ft/s)  HL  (ft)  HL  (m) 

Exit  (3)  1  1.312  1.353  0.504  0.004  0.0012 

90°  pipe  bend  (4)  1  1.312  1.353         0.504  0.004  0.0012 

Entrance  (3)      0.5  1.312  1.353  0.504  0.002  0.0006 

Loss  Element  C  D  (ft)    Length  (ft]        HL  (ft)  HL  (m) 

Conduit  (3)  140  1.312        15.584        0.003  0.0009 

Contigency  loss  0.1 

18A  Aeration  Tank  Effluent  179.013     m 

See  attached  calculation  for  this  segment  of  hydraulic  profile 

Calculation  based  on  conservation  of  energy,  because  open  chanel,  uniform  flow  exists 

19A  End  of  parshall  flume  elevation 

Channel  bottom  increases  to  179.12  m 
Parshall  flume  loss 

Loss  Element     K  Factor      D(ft)  Area  (ft2)         v  (ft/s) 

Exit  1  1.312  1.353  2.017 

90°  Pipe  bend  (1)  0.25  1.312  1.353  2.017 

Entrance        0.5  1.312  1.353  2.017 

Loss  Element  C  D  (ft)    Length  (ft]        HL  (ft) 

Conduit  140  1.312        160  0.138 

20A  New  distribution  chamber  (Downstream  of  the  weir)  179.562     m 


179.036 

m 

179.12 

m 

0.366 

m 

179.486 

m 

HL(ft) 

HL(m) 

0.063 

0.0193 

0.016 

0.0048 

0.032 

0.0096 

HL(m) 

0.0421 
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HYDRAULIC  PROFILE:  EXISTING  SECONDARY  TREATMENT  SYSTEM 


Qi  = 
Q2  = 
Q3  = 
Q4  = 


m/day 

1.97 

m/day 

0.99 

m/day 

2.96 

m/day 

0.0184 

ft3/s 
ft3/s 
ft3/s 
ft3/s 


884 

gpm 

442 

gpm 

1326 

gpm 

8.26 

gpm 

16B 


Bottom  of  the  V-notch  Elevation) 


178.706     m 


V-Notch  weirs 
107 


H  (ft)  H  (m) 

0.140238     0.04274 


178.749  <178.756 


Clarifier  Influent  Pipe 

Loss  Element  K  Factor     D(ft)  Area  (ft2)     v  (ft/s)       HL  (ft)      HL  (m) 

Exit  1  0.820  0.528  1.864  0.054  0.0165 

90°  Pipe  bend  (2)  0.50  0.820  0.528  1.864  0.027  0.0082 

Entrance       0.5  0.820  0.528  1.864  0.027  0.0082 


Loss  Element        C  D  (ft) 

Conduit  100  0.820 


Length  (ft)     HL(ft)       HL  (m) 

22.966         0.0552        0.0168 


Starting  at  Aeration  Influent  Channel 


178.798    m 


<178.815 


Starting  at  rectangular  weir  in  the  aeration  Tank  (weir  elevation) 

Rectangular  weir 


178.9         m 


L  (ft)  H  (ft) 

19.521  0.1281 


H(m) 

0.0391 


17B  Aeration  Tank  Effluent  (top  of  weir) 


178.939      m 


Piping  between  existing  distribution  chamber  and  aeration  tank  (Invert  at  pipe  exit) 


179.079 


Loss  Element  K  Factor     D(ft)  Area  (ft  )     v  (ft/s) 

Exit  1  0.984  0.761  2.589 

Wye  0.5  0.984  0.761  2.589 

45°  Pipe  bend  (3)  0.54  0.984  0.761  2.589 

Entrance       0.5  0.984  0.761  2.589 


HL  (ft) 

0.104 
0.052 
0.056 
0.052 


HL(m) 

0.0317 
0.0159 
0.0171 
0.0159 


Loss  Element        C 

Conduit  140 


D(ft)    Length  (ft)     HL  (ft)       HL  (m) 

0.984        161.417       0.3091         0.0942 
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Flow  distribution  chamber  elevation  (assuming  full  pipe):  179.254     m 

A  full  pipe  flow  condition  may  not  exist.  Use  Manning's  Equation  and  Circular  Channel  Ratios  to  check: 
Determine  Qfull  (s  =  0.00043,  A  =  0.761  sf,  Rh  =  0.984/4,  n=0.013) 
Qfull  =       0.70977  Therefore  pipe  will  be  in  full  pipe  flow 

Elevation  will  be  top  of  pipe  (179.4)  plus  head  losses 

18B  Flow  distribution  chamber  elevation:  179.5748       m 

Starting  at  rectangular  weir  in  Flow  Distribution  Box  179.81      m 

Note  that  box  is  being  modified  to  extend  weir  from  260  mm  to  2100  mm 

Rectangular  weir  L  (ft)  H  (ft)  H  (m) 

6.889764  0.1958         0.0597 

19B  Distribution  Box  Inlet  179.870      m 


Loss  Element  K  Factor     D(ft)  Area  (ft2)     v  (ft/s)       HL  (ft)      HL  (m) 

Exit  1  1.312  1.353  1.456  0.033         0.0100 

Entrance  1.312  1.353  1.456 

Loss  Element        C  D  (ft)  Length  (ft)     HL  (ft)       HL  (m) 

Conduit  140  1.312  161.417       0.0763  0.0232 


20B  Flowmeter  chamber  at  downstreamside  elevation  179.903      m 


Loss  Element  K  Factor 

D(ft) 

Area 

(ft2) 

v  (ft/s) 

HL  (ft) 

HL(n 

Exit 

1.312 

1.353 

1.456 

Tee  (flow  through)  1.5 

1.312 

1.353 

1.456 

0.049 

0.0151 

Pipe  Expansion  0.25 

1.312 

1.353 

1.456 

0.008 

0.0025 

Valve          0.15 

0.984 

0.761 

2.589 

0.016 

0.0048 

Valve          0.15 

0.984 

0.761 

2.589 

0.016 

0.0048 

Pipe  Contractioi  0.60 

0.984 

0.761 

2.589 

0.063 

0.0192 

Entrance 

1.312 

1.353 

1.456 

Loss  Element         C  D  (ft)    Length  (ft)     HL  (ft)       HL  (m) 

Conduit  140  0.98425    16  0.031  0.0093 

conduit  140  1.312        6  0.003  0.0009 


21B  Flowmeter  chamber  at  entrance  elevation  179.959      m 

Loss  Element  K  Factor     D(ft)       Area  (ft2)     v  (ft/s)       HL  (ft)      HL  (m) 
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Exit  1  1.312        1.353  1.456  0.033         0.0100 

90°  Pipe  bend  0.00  1.312        1.353  1.456  0.000        0.0000 

Entrance  1.312        1.353  1.456 

Loss  Element         C  D  (ft)    Length  (ft)     HL  (ft)       HL  (m) 

conduit  140  1.312        10.23  0.005  0.0015 

22B  New  distribution  chamber  (downstream  of  the  weir)  179.971      m 
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HYDRAULIC  PROFILE:  NEW  DISTRIBUTION  CHAMBER 


22  New  distribution  chamber  (Downstream  of  the  weir)  179.971    m 

Difference  between  the  top  elevation  and  the  hydraulic  elevation  downstream  of  the  weir  in  the  new  distribution  chamber: 

0.155         m 

23  Top  of  the  weir  in  the  new  distribution  chamber  180.126   m 

Rectangular  weir  0.297  m 

See  attached  calculation 

24  Water  surface  elevation  at  entrance  to  distribution  chamber  180.423   m 

Loss  Element     K  Factor      D(ft)  Area  (ft2)  v  (ft/s)      HL  (ft)  HL  (m) 

Exit  1  1.312  1.353  2.017  0.063  0.0193 

90°  Pipe  bend  (2)  0  1.312  1.353  2.017  0.000  0.0000 

Entrance         0.5  1.312  1.353  2.017  0.032  0.0096 

Loss  Element  C  D  (ft)     Length  (ft)    HL  (ft)      HL  (m) 

Conduit  140  1.312        16  0.014        0.0042 

25  Water  Surface  at  exit  to  Existing  Headworks  Building  180.456   m 
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1.0       INTRODUCTION 

SoilTECH  was  retained  by  Consulting  Ltd.  on  behalf  of  the  City  of  Anytown,  to 
carry  out  a  geotechnical  investigation  at  the  locations  of  proposed  expansions  at 
the  existing  ACME  Wastewater  Treatment  Plant  (WWTP).  The  facility  is  located 
at  1098  Boulevard  Road  in  the  City  of  Anytown,  Ontario  (Site).  A  map  of  the  site 
location  is  provided  as  Figure  1. 

It  is  our  understanding  that  the  proposed  expansion  to  the  facility  will  include  new 
wastewater  treatment  equipment  and  will  consist  of  the  following  components: 

•  Odour  control  and  sludge  handling  facility; 

•  Aeration  basins; 

•  Secondary  clarifiers; 

•  RAS/WAS  structure;  and 

•  UV  and  Tertiary  Treatment  Building. 

This  report  contains  a  description  and  findings  of  our  geotechnical  investigation, 
as  well  as  professional  opinions  and  recommendations  regarding  subsurface 
conditions  and  the  design  and  construction  of  building  foundations  and  floor 
slabs  for  the  proposed  new  wastewater  treatment  equipment  upgrades,  and 
pavement  design  for  the  new  access  driveway.  The  anticipated  construction 
conditions  pertaining  to  excavation,  temporary  groundwater  control  and 
backfilling  are  discussed  also,  but  only  with  regard  to  how  these  might  influence 
the  design. 
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2.0       FIELD  PROCEDURES 

The  scope  of  work  included  drilling  seven  (7)  boreholes  to  depths  varying 
between  5.2  m  and  9.8  m  below  existing  grades  to  confirm  subsurface  conditions 
within  the  proposed  area  of  development.  The  borings  were  advanced  on  June  2 
and  3,  2008.  Five  (5)  boreholes  were  drilled  to  a  depth  of  9.8  m  and  two  (2) 
boreholes  were  to  a  depth  of  5.2  m  below  grades  at  the  locations  shown  on 
Figure  2.  The  following  is  a  summary  of  all  borehole  locations  within  the  Site: 


2.1        Location 

Borehole  No. 

Borehole  Depth  (m) 

UV/Tertiary  Treatment  Building 

1,2 

5.2 

Secondary  Clarifiers 

3 

9.8 

Aeration  Basins 

4,5 

9.8 

Odour  Control/Sludge  Handling  Building 

6,7 

9.8 

The  detailed  results  of  the  individual  boreholes  are  recorded  on  the  attached 
borehole  logs.  The  stratigraphy  at  each  borehole  location  has  been  referenced  to 
the  current  grade  level.  Also,  the  ground  surface  elevations  at  the  borehole 
locations  have  been  surveyed  to  a  geodetic  elevation  provided  by  Consulting  Ltd. 
The  benchmark  was  identified  as  the  north  cut  cross  on  the  north  side  of  the 
bridge  (east  end),  adjacent  to  the  Site  entry  gate.  The  benchmark  had  a  geodetic 
elevation  of  179.376  m. 

The  drilling  work  was  carried  out  by  a  drilling  contractor  under  the  full-time 
supervision  of  an  SoilTECH  technician.  The  borings  were  advanced  using  a 
continuous  flight  power  auger  machine  using  hollow  stem  augers.  The 
supervising  technician  logged  the  borings  and  examined  the  samples  as  they 
were  obtained.  The  samples  of  the  strata  penetrated  were  collected  using  the 
Split-Barrel  Method  (ASTM  D1586).  The  samples  obtained  were  sealed  in  clean, 
airtight  containers  and  transferred  to  the  SoilTECH  laboratory  where  they  were 
reviewed  by  a  geotechnical  engineer. 


Groundwater  observations  were  made  in  the  boreholes  during  and  upon 
completion  of  drilling.  Three  standpipe-type  piezometers  (Borehole  1,  4  and  6) 
were  installed  at  the  Site  and  comprised  of  19  mm  I.D.  threaded  pipe  with  a  1.5 
m  length  of  screen,  and  fitted  with  a  sand  filter  and  bentonite  seal  as  detailed  on 
the  respective  borehole  logs  provided  in  Appendix  A.  Geotechnical  laboratory 
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testing  consisted  of  moisture  content  tests  on  all  recovered  samples,  and  grain 
size  distribution  analysis  on  four  (4)  representative  samples.  The  results  of  the 
moisture  content  determinations  are  recorded  on  the  borehole  logs  at  the 
corresponding  depths.  The  grain  size  results  are  provided  as  Figure  3,  4,  5,  and 
6. 
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3.0       SUBSURFACE  CONDITIONS 

Details  of  the  subsurface  conditions  encountered  at  the  site  are  summarized 
below  and  are  also  presented  on  the  attached  borehole.  It  should  be  noted  that 
the  subsurface  conditions  are  confirmed  at  the  borehole  locations  only,  and  may 
vary  at  other  locations.  The  boundaries  between  the  various  strata,  as  shown  on 
the  borehole  logs,  are  based  on  non-continuous  sampling.  These  boundaries 
represent  an  inferred  transition  between  the  various  strata,  rather  than  a  precise 
plane  of  geological  change. 

3.1  Grass  Vegetation/Topsoil 

A  surficial  layer  of  grass  vegetation/topsoil  was  encountered  at  the  ground 
surface  in  all  boreholes  except  Borehole  7.  The  thickness  of  the  topsoil  layer 
generally  ranged  from  50  mm  to  300  mm. 

3.2  Earth  Fill 

An  earth  fill  layer  was  encountered  at  the  ground  surface  in  Borehole  7  and 
immediately  beneath  the  surficial  topsoil  in  all  remaining  boreholes  and  extended 
to  depths  ranging  from  0.8  m  to  1.6  m  below  existing  grade.  The  earth  fill  was 
observed  to  be  variable  in  composition  consisting  primarily  of  sand  and  gravel 
but  locally  varied  to  silty  sand  with  some  gravel  and  silty  clay  to  clayey  silt  in 
some  locations.  The  earth  fill  layer  was  found  to  have  a  variable  density  with 
standard  penetration  test  results  (SPT  'N'  values),  obtained  using  standard 
sampling  procedures  on  all  recovered  samples,  ranging  from  1  blow  to  20  blows 
per  300  mm  of  penetration,  indicating  a  very  loose/firm  to  compact  condition.  The 
moisture  content  of  fill  samples  extracted  from  the  borings  generally  varied 
between  14  and  26  percent  by  weight,  indicating  a  damp  to  wet  condition. 

3.3  Native  Sand 

A  layer  of  native  sand,  silty  sand  or  sand  and  gravel  was  encountered  beneath 
the  earth  fill  in  Boreholes  3,  4,  5,  and  6,  at  a  depth  of  0.8  to  1.5  m  and  extended 
to  a  depth  of  2.0  to  2.4  m  below  grade.  The  native  sand  deposit  was  found  to  be 
in  a  compact  to  very  dense  condition  with  standard  penetration  test  results 
ranging  between  15  and  50  blows  per  300  mm  of  penetration.  Also,  the  sand 
deposit  became  wet  with  increased  depth  below  grade. 
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A  grain  size  analysis  was  carried  out  on  one  representative  sample  of  the  native 
sand  deposit.  The  result  of  this  test  is  presented  in  the  following  table  and  is  also 
presented  as  Figures  5. 


Sample  No./Depth 

Clay  (%) 

Silt  (%) 

Sand  (%) 

Gravel  (%) 

BH-5,  SS3/1.5to2.1  m 

0 

4 

41 

44 

3.4      Clayey  Silt 

The  undisturbed  stratigraphy  at  this  site  is  a  clayey  silt  stratum  that  locally  varies 
to  silty  clay  and  silt  some  clay.  The  stratum  was  encountered  immediately 
beneath  the  earth  fill  layer  in  Boreholes  1  and  2  at  a  depth  of  0.8  and  1.6  m 
below  grade  and  beneath  the  native  sand  layer  in  Boreholes  3,  4,  5,  6,  and  7  at  a 
depth  of  2.0  to  2.4  m,  and  extended  to  the  depth  of  investigation,  i.e.  5.2  to  9.8  m 
below  grade.  The  clayey  silt  deposit  was  observed  to  contain  seams  and  layers 
of  wet  fine  sand,  and  traces  of  embedded  sand  and  gravel. 

The  penetration  resistance  measured  in  the  clayey  silt  stratum  by  standard 
sampling  procedures  yielded  variable  results  ranging  from  15  to  52  blows  per 
300  mm  of  penetration.  The  consistency  of  the  stratum  was  generally  stiff  to 
hard. 

The  clay  and  silt  soils  were  observed  to  be  in  a  moist  to  wet  state.  Moisture 
content  of  samples  extracted  from  the  boreholes  varied  between  10  and  29 
percent  by  weight.  Grain  size  distribution  analyses  were  carried  out  on  three  (3) 
representative  samples  of  the  native  deposits.  The  results  of  these  tests  are 
presented  in  the  following  table  and  are  also  presented  as  Figures  3,  4,  and  6. 


Sample  No./Depth 

Clay  (%) 

Silt  (%) 

Sand (%) 

Gravel  (%) 

BH-1,SS6/0.8to1.2m 

21 

67 

12 

0 

BH-3,  SS7/6.1  to  6.7  m 

22 

69 

10 

0 

BH-6,  SS6/ 4.6  to  5.2  m 

18 

63 

18 

0 
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3.5      Groundwater 

Groundwater  observations  were  made  in  each  of  the  boreholes  as  they  were 
drilled.  In  addition,  standpipe  type  piezometers  were  installed  into  Boreholes  1,  4 
and  6  in  order  to  permit  observation  of  the  groundwater  levels.  A  summary  of  the 
water  levels  in  the  open  borings  upon  completion  of  drilling  and  in  the 
piezometers  several  days  following  drilling  is  summarized  below.  Water  level 
measurements  were  taken  in  the  piezometers  on  June  10,  2008. 


Borehole  No. 

Depth  of 
Borehole  (m) 

Depth  of  Water 

Level  in 
Open  Boring  (m)1 

Water  Level  / 

Elevation  in 

Standpipe  on  June 

10,2008 

1 

5.2 

Dry 

0.4  m /177.0  m 

2 

5.2 

Dry 

- 

3 

9.8 

Dry 

- 

4 

9.8 

Dry 

1.2  m /177.3  m 

5 

9.8 

8.1 

- 

6 

9.8 

1.3 

2.0  m /178.6  m 

7 

9.8 

Dry 

- 

1At  the  time  of  investigation  it  was  reported  that  pumps  at  the  south  end  of  the  site  were 
dewatering  an  excavation  that  was  part  of  an  ongoing  construction  activity.  It  was 
reported  that  the  pumps  were  discharging  approximately  43  m3/day  It  should  be  noted 
that  groundwater  levels  are  transient  and  tend  to  fluctuate  with  the  seasons  and  periods 
of  precipitation  and  temperature. 
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4.0       ENGINEERING  DISCUSSION  AND  ASSESSMENT 

4.1  General 

It  is  our  understanding  that  the  proposed  expansion  to  the  facility  will  include  new 
wastewater  treatment  equipment  and  will  consist  of  the  following  components: 

•  Odour  control  and  sludge  handling  facility; 

•  Aeration  basins; 

•  Secondary  clarifiers; 

•  RAS/WAS  structure;  and 

•  UV  and  Tertiary  Treatment  Building. 

In  addition  a  new  driveway  will  be  constructed  to  provide  access  to  the  upgraded 
facility.  Based  upon  the  above  comments  and  on  the  borehole  information,  and 
assuming  them  to  be  representative  of  the  subsoil  conditions  across  the  Site,  the 
following  comments  and  recommendations  are  offered. 

4.2  Site  Preparation  and  Grading 

At  the  time  of  our  investigation,  the  ground  surface  was  found  to  be  overlain  with 
some  vegetation  or  bare  earth  overlying  earth  fill  that  extends  to  0.8  to  1.6  m 
below  grade.  As  a  result  some  topsoil  stripping  and  cut  and  fill  activity  will  need 
to  be  carried  out  to  facilitate  Site  development. 

The  surficial  topsoil  containing  rootlets,  organics,  and  vegetation  and  any  earth 
fill  materials  found  to  contain  significant  amounts  of  organics  should  be  removed 
from  the  Site  prior  to  site  grading  activities  and  should  not  be  used  as  backfill  in 
settlement  sensitive  areas.  The  topsoil  thickness  across  the  Site  was  generally 
50  mm  to  300  mm. 

The  shallow  earth  fill  and  native  soils  are  considered  suitable  for  reuse  as  backfill 
to  raise  site  grades  where  required,  provided  it  is  free  of  organic  material  and  is 
within  the  optimum  moisture  content.  It  is  noted  that  the  earth  fill  contained  traces 
of  intermixed  topsoil.  If  a  significant  amount  of  intermixed  topsoil  is  encountered 
during  Site  grading  activities  the  fill  in  these  locations  may  not  be  suitable  for  re- 
use in  settlement  sensitive  areas.  Care  will  be  required  to  examine  the  earth  fill 
quality  during  grading  activities  and  any  materials  found  to  contain  significant 
topsoil    should    be    removed.    Also,    based    on    laboratory    water    content 
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measurements  and  visual  examination  of  soil  samples  extracted  from  the 
borings,  the  native  soils  and  earth  fill  materials  are  generally  within  acceptable 
moisture  content  limits  for  effective  compaction.  Materials  found  to  be  wet  may 
need  to  be  left  aside  to  dry,  mixed  with  drier  material,  or  used  as  fill  in  non- 
settlement  sensitive  areas. 

The  existing  fill  is  generally  suitable  to  remain  in  place  to  support  engineered  fill 
placement,  floor  slabs  and  pavements  structures.  It  is  recommended  that  the 
exposed  subgrade  soils  be  visually  inspected  and  proof  rolled  using  large  axially 
loaded  equipment  prior  to  filling.  Any  soft,  organic,  or  unacceptable  areas  should 
be  removed  as  directed  by  the  Engineer  and  replaced  with  suitable  fill  materials 
compacted  to  a  minimum  of  98%  Standard  Proctor  Maximum  Dry  Density 
(SPMDD). 

If  imported  materials  are  required  to  raise  grades  on  Site  then  chemical  tests  on 
the  imported  fill  materials  should  be  made  available  to  the  Owner  to  ensure  that 
the  fill  source  meets  applicable  MOE  standards. 

All  fill  placed  in  proposed  pavement  and  building  areas  as  part  of  Site  grading 
activities  should  be  placed  in  large  areas  where  it  can  be  compacted  by  a  heavy 
sheepsfoot  type  roller  to  98  percent  SPMDD. 

4.3       Foundation  Design  Parameters 

Building  foundations  at  the  Site  can  consist  of  conventional  spread  footings  or 
augered  piers  founded  on  the  native  soils.  No  adverse  soil  conditions  were 
encountered  at  the  Site  that  will  result  in  deepened  footings.  It  is  noted  that  some 
groundwater  seepage  will  be  encountered  during  shallow  excavation  activity  and 
dewatering  will  be  required.  Requirements  for  groundwater  control  are  described 
in  more  detail  below  and  in  Section  5.1. 

4.3.1    Conventional  Spread  Footings  on  Native  Soils 

Where  undisturbed  native  clayey  silt  and  sand  deposits  coincide  with  the 
foundation  level  appropriate  for  the  structures,  the  proposed  buildings  can  be 
supported  on  conventional  shallow  spread  footing  foundations.  A  maximum  net 
allowable  bearing  pressure  of  200  kPa  for  a  Service  Limit  State  (SLS)  design  and 
300  kPa  for  an  Ultimate  Limit  State  (ULS)  design  is  recommended  for  the  design 
of  spread  footings  established  on  the  very  stiff  to  hard  or  compact  to  dense 
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native  stratum.  It  is  recommended  that  the  minimum  footing  width  for  spread 
footings  be  450  mm. 

The  minimum  founding  depth  at  each  of  the  borehole  locations  is  summarized  in 
the  table  below.  Footings  must  be  founded  at  least  0.3  metre  into  the  undisturbed 
glacial  till  for  the  allowable  bearing  capacity  values  provided. 


Borehole  No. 

Minimum  Founding  Depth  Below  Existing  Grade  /  Elevation 

1 

1.1  m/  176.3  m 

2 

2.3  m /175.8  m 

3 

1.5m/177.1m 

4 

1.5  m /177.0  m 

5 

1.5m/178.1m 

6 

1.8  m /178.7  m 

7 

1.8  m /178.8  m 

The  settlement  of  spread  footings  established  on  the  clayey  silt  till  and  native 
sand  deposit  at  this  design  bearing  pressure  is  expected  to  be  less  than  25  mm. 

It  is  noted  that  seepage  is  anticipated  in  the  excavations  from  surface  drainage 
and  seepage  from  any  preferentially  permeable  features  in  the  soil,  such  as  the 
cohesionless  earth  fill  layer,  the  shallow  native  sand  deposits,  and  any  sand 
layers  found  within  the  native  deposits.  Groundwater  measured  in  the  three 
piezometers  installed  across  the  Site  had  levels  that  were  0.4  to  2.0  m  below 
grade  and  water  seepage  into  the  open  borings  at  the  time  of  drilling  generally 
occurred  at  depths  of  0.8  to  2.3  m  below  grade.  Since  the  earth  fill  and  shallow 
native  soils  at  the  Site  comprise  of  cohesionless  deposits,  it  is  possible  that 
sustained  pumping  from  filtered  sumps  may  be  required  if  groundwater  seepage 
is  encountered  during  construction.  If  excavations  are  carried  out  more  than  0.3 
m  below  the  water  table  then  considerations  should  be  given  to  utilizing  well 
points.  An  expert  dewatering  contractor  should  be  consulted  to  provide  advice  on 
appropriate  dewatering  techniques. 


Footings  exposed  to  freezing  temperatures  must  be  provided  with  at  least  1.2 
metres  of  earthcover  for  frost  protection  or  equivalent  insulation. 
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4.3.2    Drilled  Pier  Foundations  on  Native  Soils 

Drilled  piers  can  be  made  to  bear  in  the  undisturbed  native  clayey  silt  and  sand 
deposits  at  depths  shown  in  the  table  above,  and  sized  based  on  a  maximum  net 
allowable  end  bearing  pressure  of  200  kPa  for  a  Service  Limit  State  (SLS)  design 
and  300  kPa  for  an  Ultimate  Limit  State  (ULS)  design.  The  minimum  size  of  the 
drilled  piers  is  760  mm  diameter  to  allow  for  adequate  access  for  workman  to 
enter  and  hand  clean  the  caisson  base,  prior  to  placing  concrete.  The  drilled 
shaft  construction  will  require  the  use  of  a  temporary  liner  so  that  workers  and 
inspection  personnel  can  enter  the  drilled  shaft.  Auger  cleaning  of  the  foundation 
bases  alone  will  not  be  adequate.  If  higher  bearing  capacities  are  required  then 
SoilTECH  should  be  consulted. 

4.4      Slab  on  Grade  Design  Parameters 

Depending  on  the  final  site  grading  levels  selected  for  the  proposed  buildings, 
the  subgrade  for  slab-on-grade  construction  will  consist  of  native  soils, 
engineered  fill  used  to  raise  Site  grades,  or  existing  on-site  fill  materials.  These 
materials  constitute  an  adequate  subgrade  for  support  of  the  slab  on  grade.  Prior 
to  any  construction  or  Site  filling,  the  subgrade  soils  beneath  the  proposed  floor 
slab  should  be  cut  neatly  to  grade  and  the  area  should  be  proof  rolled  using  large 
axially  loaded  equipment.  Any  soft  or  unacceptable  areas  be  removed  as 
directed  by  the  Engineer  and  replaced  with  suitable  fill  materials.  Any  new  fill 
utilized  to  raise  grades  beneath  slabs  should  be  placed  and  compacted  in 
accordance  with  Section  4.2. 

The  floor  slab  should  be  founded  on  a  200  mm  thick  granular  base  layer 
consisting  of  well  graded  granular  material,  such  as  Granular  'A  (OPSS  1010).  A 
capillary  moisture  barrier  can  be  made  by  placing  the  slab  on  a  minimum  200 
mm  layer  of  19  mm  stone  (OPSS  1004),  instead  of  the  Granular  'A'  layer 
described  above,  and  compacted  by  vibration  to  a  dense  state.  Alternatively,  a 
polyethylene  barrier  can  be  considered,  but  care  must  be  taken  to  ensure  that 
the  barrier  is  not  damaged  during  concrete  placement.  It  should  be  noted 
however,  that  the  polyethylene  generally  has  a  negative  impact  on  the  quality  of 
slab  finish  that  can  be  achieved.  The  polyethylene  barrier  should  be  not  less  than 
6  mil  and  must  be  supported  by  a  layer  of  well-graded  granular  material  to 
provide  uniform  support  for  the  slab. 

The  modulus  of  subgrade  reaction  appropriate  for  slab  design  would  depend  on 
the  condition  of  the  subgrade  fill  and  the  extent  of  subexcavation  required.  If  all 
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unsuitable  materials  are  removed  beneath  the  proposed  slab-on-grade  and 
replaced  with  well  compacted  engineered  fill  or  if  the  subgrade  consists  of 
competent  native  till  soils  then  a  modulus  of  subgrade  reaction  of  27,000  kN/rm 
(100  pci)  can  be  used  for  design  purposes.  Provision  of  nominal  subfloor 
drainage  is  recommended  regardless  of  the  alternative  selected  for  capillary 
moisture  control.  Perimeter  drainage  of  the  structure  is  recommended  where 
there  is  pavement  adjacent  to  the  building  face  or  finished  floor  level  in  the 
structure  is  not  at  least  200  mm  above  the  prevailing  exterior  grade  level.  Surface 
drainage  should  be  directed  away  from  the  building. 

4.5       Site  Servicing  and  Backfilling 

Underground  municipal  water  and  sewers  can  be  founded  on  either  undisturbed 
native  soils  or  engineered  fill.  These  materials  will  provide  adequate  support  of 
buried  services  on  conventional  well-graded  granular  bedding.  The  use  of  clear 
stone  such  as  HL  8  coarse  aggregate  is  not  recommended  for  this  Site  unless 
the  bedding  material  is  wrapped  entirely  with  a  suitable  geotextile  to  prevent  the 
migration  of  fines  into  the  stone.  The  bedding  for  trenched  services  should 
consist  of  material  meeting  City  of  Anytown  specifications.  The  bedding  and  sand 
cover  materials  should  be  adequately  compacted  to  provide  support  and 
protection  to  the  service  pipes. 

Where  disturbance  of  the  trench  base  has  occurred,  such  as  due  to  groundwater 
seepage,  or  construction  traffic,  the  disturbed  soils  should  be  sub-excavated  and 
replaced  with  suitably  compacted  granular  fill. 

Backfilling  of  trenches  can  be  accomplished  by  reusing  the  excavated  soils  or 
similar  fill  material  provided  the  moisture  content  is  maintained  within  2  percent  of 
optimum.  The  fill  material  and  shallow  native  till  encountered  in  the  boreholes 
were  considered  to  be  suitable  for  re-use  on  the  site.  All  backfill  material  should 
be  free  of  deleterious  material  and  placed  in  loose  lift  thicknesses  not  exceeding 
150  mm  and  compacted  to  not  less  than  98  percent  SPMDD.  All  trenches  must 
be  widened  sufficiently  to  accommodate  the  appropriate  compaction  equipment. 

Depending  on  the  depth  of  trench  excavation,  and  groundwater  conditions  at  the 
time  of  excavation,  groundwater  infiltration  should  be  expected.  Minor  subsurface 
seepage  from  wet  seams  and  any  surface  runoff  should  be  readily  handled  by 
using  sump  pumps  within  the  excavations  and  by  grading  the  area  to  control  site 
drainage.  If  excavations  are  carried  out  more  than  0.3  m  below  the  water  table 
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then  considerations  should  be  given  to  utilizing  well  points.  An  expert  dewatering 
contractor  should  be  consulted  to  provide  advice  on  appropriate  dewatering 
techniques. 

4.6       Pavement  Design 

Based  on  the  type  and  frequency  of  traffic  that  is  anticipated  for  the  Site,  the 
following  pavement  component  thickness  may  be  used  for  the  design  of  the 
proposed  access  driveway.  Since  the  driveway  will  receive  minimal  use  it  is 
assumed  that  an  aggregate  surfaced  roadway  will  be  used. 


Pavement  Layer 

Compaction  Requirements 

Light  Duty  Pavement 

Design 

(Car  Parking) 

Base  Course: 
19mm  Crusher  Run 

100%  Standard  Proctor 
Maximum  Dry  Density 

200mm 

Subbase  Course: 
Granular  B  or  50mm 
Crusher  Run 

98%  Standard  Proctor 
Maximum  Dry  Density 

300mm 

It  is  anticipated  that  the  pavement  subgrade  will  consist  of  undisturbed  native 
soils,  existing  earth  fill,  or  engineered  fill  placed  during  site  grading  activities. 
Where  undisturbed  native  soil  is  encountered  at  subgrade  level  it  is 
recommended  that  the  soil  be  cut  neatly  to  grade.  The  area  should  be  proof 
rolled  using  large  axially  loaded  equipment  and  any  soft  or  unacceptable  areas 
be  removed  as  directed  by  the  Engineer  and  replaced  with  suitable  fill  materials 
compacted  to  a  minimum  of  98%  SPMDD. 

Where  there  is  existing  fill  on  the  site,  caution  needs  to  be  exercised  in  the 
preparation  of  the  subgrade  on  this  material  because  there  is  no  evidence  to 
suggest  it  has  been  compacted.  It  is  recommended  that  any  subgrades 
comprised  of  existing  fill  be  inspected  for  obvious  soft  or  loose  areas.  Should 
such  areas  be  found,  SoilTECH  can  provide  appropriate  advice  for  addressing 
local  weak  areas  at  that  time.  If  new  fill  is  required  to  raise  the  grade,  selected 
on-site  fill  could  be  used,  provided  it  is  free  of  any  organic  material  or  shale 
fragments  larger  than  150  mm  size.  The  fill  should  be  placed  in  large  areas 
where  it  can  be  compacted  by  a  heavy  sheepsfoot  type  roller.  Any  fill  placed  to 
increase  or  level  the  grade  must  be  compacted  to  a  minimum  98  percent  SPMDD 
in  lifts  not  exceeding  150  mm. 
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In-situ  density  testing  to  monitor  the  effectiveness  of  the  compaction  equipment 
in  achieving  the  required  densities  is  also  recommended.  It  is  noted  that  a 
granular  pavement  constructed  on  top  of  the  existing  fill  will  likely  result  in  some 
settlement  of  the  finished  surface.  Subgrade  inspection  and  removal  of 
unsuitable  or  soft  material  will  be  an  important  operation  to  minimize  pavement 
settlement.  Also,  periodic  maintenance  typical  of  granular  pavements  will  be 
required  every  few  years  to  maintain  serviceability.  This  could  include  regarding 
of  the  surface  to  maintain  the  pavement  profile  and  placement  of  additional 
granular  material  as  required  in  areas  where  settlements  occurs. 
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5.0       DESIGN  CONSIDERATIONS 

5.1       Excavation  and  Temporary  Shoring 

Excavations  must  be  carried  out  in  accordance  with  the  Occupational  Health  and 
Safety  Act  and  Regulations  for  Construction  Projects.  These  regulations 
designate  four  broad  classifications  of  soils  to  stipulate  appropriate  measures  for 
excavation  safety.  The  fill  material  encountered  at  this  site  is  considered  to  be  a 
Type  3  soil  and  the  undisturbed  native  sand  and  clayey  silt  is  considered  to  be  a 
Type  2  soil.  Where  workers  must  enter  a  trench  or  excavation  carried  deeper 
than  1.2  metres  the  trench  or  excavation  must  be  suitably  sloped  and/or  braced 
in  accordance  with  the  regulation  requirements.  The  regulation  stipulates 
maximum  slopes  of  excavation  by  soil  type  as  follows: 


Soil  Type 

Base  of  Slope 

Maximum  Slope  Inclination 

1 

within  1 .2  metres  of  bottom  of  trench 

1  horizontal  to  1  vertical 

2 

within  1 .2  metres  of  bottom  of  trench 

1  horizontal  to  1  vertical 

3 

from  bottom  of  trench 

1  horizontal  to  1  vertical 

4 

from  bottom  of  trench 

3  horizontal  to  1  vertical 

Minimum  support  system  requirements  for  steeper  excavations  are  stipulated  in 
Sections  235  through  238  and  241  of  the  Act  and  Regulations  and  include 
provisions  for  timbering,  shoring  and  moveable  trench  boxes.  It  is  noted  that 
seepage  is  anticipated  in  the  excavations  from  surface  drainage  and  seepage 
from  any  preferentially  permeable  features  in  the  soil,  such  as  the  cohesionless 
earth  fill  layer,  the  shallow  native  sand  deposits,  and  any  sand  layers  found 
within  the  native  deposits. 


Groundwater  measured  in  the  three  piezometers  installed  across  the  Site  had 
levels  that  were  0.4  to  2.0  m  below  grade  and  water  seepage  into  the  open 
borings  at  the  time  of  drilling  generally  occurred  at  depths  of  0.8  to  2.3  m  below 
grade.  Since  the  earth  fill  and  shallow  native  soils  at  the  Site  comprise  of 
cohesionless  deposits,  it  is  possible  that  sustained  pumping  from  filtered  sumps 
may  be  required  if  groundwater  seepage  is  encountered  during  construction.  If 
excavations  are  carried  out  more  than  0.3  m  below  the  water  table  then 
considerations  should  be  given  to  utilizing  well  points.  An  expert  dewatering 
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contractor  should  be  consulted  to  provide  advice  on  appropriate  dewatering 
techniques. 

For  the  design  of  temporary  support  works,  such  as  shoring,  the  applicable  soil 
properties  that  could  be  considered  appropriate  in  this  design  analysis  are 
presented  below.  If  ground  movements  are  to  be  limited,  we  recommend  the  use 
of  the  Ko  earth  pressure  coefficient  instead  of  the  Ka  value. 


Soil 

0 

Y  (kN/m3) 

Ka 

Ko 

KP 

Compact  Sand 

32 

20 

0.31 

0.47 

3.23 

Stiff  to  very  stiff  Clayey 
Silt  to  Silt 

30 

21 

0.33 

0.50 

3.00 

5.2      Site  Work 

Topsoil  was  encountered  in  six  of  the  seven  boreholes  at  the  ground  surface. 
The  thickness  of  topsoil  generally  varied  at  the  borehole  locations  between  50 
mm  and  300  mm,  as  shown  on  the  borehole  logs.  It  is  noted  that  the  assessment 
of  topsoil  thickness  is  subject  to  interpretation.  Also,  it  can  be  anticipated  that 
tree  removal  will  likely  result  in  the  stripping  of  more  soil  than  that  noted  in  the 
boreholes. 


The  soil  at  this  site  is  fine-grained  (primarily  clayey  silt)  and  will  become 
weakened  when  subjected  to  traffic  when  wet.  If  there  is  site  work  carried  out 
during  periods  of  wet  weather,  then  it  can  be  expected  that  the  subgrade  will  be 
disturbed  unless  an  adequate  granular  working  surface  is  provided  to  protect  the 
integrity  of  the  subgrade  soils  from  construction  traffic.  Subgrade  preparation 
work  cannot  be  adequately  accomplished  during  wet  weather,  and  the  project 
must  be  scheduled  accordingly.  If  a  clear  stone  capillary  moisture  barrier  is 
selected  for  the  underfloor  design,  this  material  has  poor  stability  under  wheel 
loading  and  can  be  an  impediment  to  other  site  activities  such  as  steel  and 
mechanical  erection.  If  this  is  the  case,  substitution  of  the  upper  50  mm  with 
compacted  Granular  'A'  to  provide  a  travel  surface  constitutes  no  technical 
compromise  to  the  capillary  barrier  effect  intended. 

If  construction  proceeds  during  freezing  weather  conditions,  adequate  temporary 
frost  protection  for  the  exposed  soil  in  the  foundation  excavations  is  required. 
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The  soil  at  this  site  is  susceptible  to  frost  damage.  Consideration  must  be  given 
to  frost  effects,  such  as  heave  or  softening,  on  exposed  surfaces. 

5.3       Construction  Monitoring 

The  proposed  structures  will  either  be  founded  on  conventional  spread  footing, 
and/or  drilled  pier  foundations.  The  foundation  installations  must  be  monitored 
and  evaluated  by  qualified  personnel  to  ensure  that  the  founding  achieved  is 
consistent  with  the  design  bearing  intended  by  the  geotechnical  engineer.  The 
on-site  review  of  the  condition  of  the  foundation  soil  as  the  foundations  are 
constructed  is  an  integral  part  of  the  geotechnical  design  function  and  is  required 
by  Section  4.2.2.2  of  the  Ontario  Building  Code  2006. 

All  backfilling  should  be  supervised  to  ensure  that  proper  materials  are  employed 
and  that  adequate  compaction  is  achieved.  Strict  quality  control  guidelines 
should  be  followed  during  the  placement  of  fill  materials. 

The  performance  of  the  pavement  structure  is  highly  dependent  upon  the 
subgrade  support  conditions.  Stringent  construction  control  procedures  should  be 
maintained  to  ensure  that  uniform  subgrade  moisture  and  density  conditions  are 
achieved  as  much  as  practically  possible.  The  most  severe  loading  conditions  on 
pavement  areas  and  the  subgrade  may  occur  during  construction.  Consequently, 
special  provisions  such  as  restricted  lanes,  half-loads  during  paving,  etc.,  may  be 
required,  especially  if  construction  is  carried  out  during  unfavourable  weather. 
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6.0       LIMITATIONS  OF  THE  INVESTIGATION 

This  report  is  intended  solely  for  the  client  named.  The  material  in  it  reflects  our 
best  judgement  in  light  of  the  information  available  to  SoilTECH  at  the  time  of 
preparation.  No  portion  of  the  report  may  be  used  as  a  separate  entity,  it  is 
intended  to  be  read  in  its  entirety.  Any  use  which  a  third  party  makes  of  this 
report,  or  any  reliance  on  or  decisions  to  be  made  based  on  it,  are  the 
responsibility  of  such  third  parties. 

The  recommendations  made  in  this  report  are  in  accordance  with  our  present 
understanding  of  the  project.  We  request  that  we  be  permitted  to  review  our 
recommendations  when  the  drawings  and  specifications  are  complete,  or  if  the 
proposed  construction  should  differ  from  that  mentioned  in  this  report. 

It  is  also  to  emphasize  that  a  soil  investigation,  is,  in  fact,  a  random  sampling  of  a 
Site  and  the  comments  are  based  on  the  results  obtained  at  the  test  locations 
only.  It  is  therefore,  assumed  that  these  results  are  representative  of  the  subsoil 
conditions  across  the  Site.  Should  any  conditions  at  the  Site  be  encountered 
which  differ  from  those  found  at  the  test  locations,  we  request  that  we  be  notified 
immediately  in  order  to  permit  a  reassessment  of  our  recommendations. 

We  trust  that  this  report  meets  with  your  present  requirements.  Please  do  not 
hesitate  to  contact  us  should  any  questions  arise. 
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FIGURES 


Site  Location  Plan  Figure  1 


Borehole  Location  Plan  Figure  2 


Grain  Size  Analysis  Figure  3,  4,  5,  and  6 
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HYDROMETER  ANALYSIS 
ASTM  D422 


PROJECT: 

LOCATION: 

CLIENT: 

SOIL  DESCRIPTION: 

SOIL  COMPOSITION: 


ACME  WWTP  Expansion 

City  of  Anytown 

Consulting  Ltd  ./City  of  Anytown 

Clayey  silt,  some  sand 

Clay  21%,  Silt  67%,  Sand  12% 
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Figure  3 
Grain  Size  Analysis  -  BH-1 
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Boreholes  Logs  Enclosure  1,2,3,  4,  5,  6,  and  7 
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BOREHOLE  REPORT 


PROJECT: 
LOCATION: 
CLIENT: 

DESCRIBED  BY: 
CHECKED  BY: 
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City  of  Anytown 
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ATTACHMENT  10 

ENGINEERING  DESIGN  DRAWINGS 
AND  SPECIFICATIONS 


ENGINEERING  DESIGN  DRAWINGS 
NOTE:  Please  print  drawings  on  11x17  paper  for  adequate  legibility. 
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15955  PIPING  LEAKAGE  TESTING 


DIVISION  16 


16010  ELECTRICAL  GENERAL  REQUIREMENTS 

16015  ELECTRICAL  SYSTEMS  ANALYSIS 

16031  INSPECTION  AND  TESTING 

16050  BASIC  MATERIALS  AND  METHODS 

16051  INSTALLATION  OF  CABLES  IN  TRENCHES  AND  DUCTS 
16120  WIRING  SYSTEMS 

16131  SPLITTERS,  JUNCTION,  PULL  BOXES  AND  CABINETS 

16132  CABLE  TRAYS 

16133  CONDUITS ,  CONDUIT  FASTENINGS  AND  CONDUIT  FITTFNGS 
16139  ELECTRICAL  DUCT  BANKS 

1 62 1 0  ELECTRICAL  UTILITY  SERVICES 

16222  MOTORS:   1  TO  200  KW,  575  V 

1 6223  MOTOR  STARTERS  TO  600  V 

1 6224  VARIABLE  FREQUENCY  DRIVES  TO  600  V 

16225  MOTOR  CONTROL  CENTRE 

1623 1  DIESEL  ELECTRIC  GENERATING  UNITS  (LIQUID  COOLED) 

16233  DIESEL  ELECTRIC  GENERATING  UNITS  FACTORY  TEST  RESULTS 

16234  DIESEL  ELECTRIC  GENERATING  UNITS  INFORMATION  FORM 
16403  LV  SERVICE  ENTRANCE  SWITCHBOARD 

16414  DISCONNECT  SWITCHES  -  FUSED  AND  UNFUSED 

16450  GROUNDING  -  SECONDARY 

16505  LIGHTING  EQUIPMENT 

16857  ELECTRIC  HEAT  TRACING 


ATTACHMENT  11 
PIPE  DATA  FORM 


Ministry 

Ministere 

of  the 

de 

Environment 

I'Environnement 

i^  Ontario 


PIPE  DATA  FORM 


WATERMAIN,  STORM  SEWER,  SANITARY  SEWER, 
AND  FORCEMAIN  DESIGN 

SUPPLEMENT  TO  APPLICATION  FOR  APPROVAL 
FOR  WATER  AND  SEWAGE  WORKS 


General: 

Information  requested  in  this  form  is  collected  under  the  authority  of  the  Ontario  Water  Resources  Act 
(OWRA),  the  Safe  Drinking  Water  Act  (SDWA),  the  Drinking-Water  Systems  Regulation  (O.  Reg. 
170.03)  and  the  Environmental  Bill  of  Rights  (EBR).  This  information  will  be  used  to  evaluate 
applications  for  approval  of  municipal  and  private  sewage  works  as  required  by  section  53  of  the  OWRA 
and  to  evaluate  applications  for  approval  of  municipal  and  non-municipal  drinking-water  systems  as 
required  by  sections  31,  36,  38,  52  and  60  of  the  SDWA. 

Instructions: 


1 .  This  form  should  accompany  all  applications  for  a  Water  and  Sewage  Works.  It  does  not  replace  the 
application  form  for  a  Certificate  of  Approval  and  is  required  in  addition  to  the  supporting  technical 
information  described  in  the  Guide  for  Applying  for  Municipal  and  Private  Water  and  Sewage 
Works.  All  designs  are  expected  to  be  in  accordance  with  MOE  design  guidelines  and  the  10  State 
Standards,  as  updated  from  time  to  time. 

2.  The  information  contained  in  this  form  and  the  required  supporting  stamped  engineering  drawings 
are  the  minimum  information  requirements  used  to  process  the  application  for  a  Certificate  of 
Approval.  All  sections  MUST  be  filled  out  and  incomplete  forms  will  be  RETURNED  to  the 
applicant. 

3.  Application  forms  and  supporting  documentation  are  available  from  the  Environmental  Assessment 
and  Approvals  Branch  toll  free  at  1-800-461-6290  (locally  at  416-314-8001),  from  your  local 
District  Office  of  the  Ministry  of  the  Environment,  and  in  the  "Publications"  section  of  the  Ministry 
of  the  Environment  website  at  www.ene.gov.on.ca. 

4.  Questions  regarding  completion  and  submission  of  this  data  form  should  be  directed  to  the 
Environmental  Assessment  and  Approvals  Branch,  2  St.  Clair  Avenue  West,  Floor  12A,  Toronto, 
Ontario,  M4V  1L5,  1-800-461-6290  or  (416)  314-8001,  or  to  your  local  District  Office  of  the 
Ministry  of  the  Environment. 
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INFORMATION  FOR  PROPONENTS 

APPLYING  FOR  A  CERTIFICATE  OF  APPROVAL  FOR 

WATER  AND  SEWAGE  WORKS 


Section  53  of  the  Ontario  Water  Resources  Act  and  Part  V  of  the  Safe  Drinking  Water  Act  require  that 
anyone  who  establishes,  alters,  extends  or  replaces  new  or  existing  water  or  sewage  works  shall  do  so 
only  in  accordance  with  approval  granted  by  the  Director.  As  a  result,  any  plans  to  change  watermains, 
storm  sewers,  sanitary  sewers,  or  combined  sewers  must  first  be  granted  a  Certificate  of  Approval 
(works  which  are  exempt  from  Certificate  of  Approval  requirements  are  detailed  in  Ontario  Regulation 
525/98).  Detailed  information  on  approval  requirements  and  procedures  is  contained  in  separate 
documents  entitled  "Guide  for  Applying  for  Approval  of  Municipal  and  Private  Water  and  Sewage 
Works  (Section  53  Ontario  Water  Resources  Act)"  and  "Guide  For  Applying  For  Approvals  Related  To 
Municipal  And  Non-Municipal  Drinking-Water-Systems  -  Parts  V  and  VI  of  the  Safe  Drinking  Water 
Act  and  Drinking- Water  Systems  Regulation".  These  documents  are  available  on  the  Ministry  of  the 
Environment's  website  (www.ene.gov.on.ca)  or  can  be  obtained  by  contacting  a  client  services 
representative  at  (413)  314-8001. 


CRITERIA  FOR  APPROVAL  -  WATER  AND  SEWAGE  WORKS 

The  anticipated  environmental  impacts  of  water  and  sewage  works  are  land  and  water  contamination,  or 
overflow  causing  physical  damage,  or  resulting  in  adverse  effect.  Generally,  these  impacts  can  be 
minimized  by  appropriate  design,  installation,  operation  and  maintenance  of  the  water  and  sewage  pipes. 
There  are  a  number  of  assessment  criteria,  which  will  be  explained  in  this  data  form,  and  which  can  be 
read  in  greater  detail  in  the  following  guidelines,  as  updated  from  time  to  time: 

Guidelines  for  the  design  of  water  distribution  systems,  Ministry  of  the  Environment,  1985 
Guidelines  for  the  design  of  sanitary  sewage  systems,  Ministry  of  the  Environment,  1985 
Interim  guidelines  for  the  design  of  storm  sewer  systems,  Ministry  of  the  Environment,  1985 
Procedure   for   the   Determination   of  Treatment   Requirements    for   Municipal   and   Private 
Combined  and  Partially  Separated  Sewer  Systems  (Procedure  F-5-5) 
Procedures  to  govern  separation  of  sewers  and  watermains  (Procedure  F-6-1) 


PIBS6238e  Page  2  of  14 


1.0  GENERAL  PROJECT  INFORMATION 

1.1  Site  Name    Boulevard  Road  Pumping  Station  (PS) 


1 .2  Municipality  City  of  Anytown 


Client  (if  different  from  Municipality) 


1 .3  Type  of  Works  Project  (please  check  all  that  apply) 

□Watermain  Please  complete  Sections  1.0  to  5.0  of  this  form 

□ Storm  Sewer  Please  complete  Sections  1.0  to  4.0,  6.0  and  Appendix  A  of  this  form 

□Sanitary  Sewer         Please  complete  Sections  1.0  to  4.0,  7.0  and  Appendix  B  of  this  form 

[XlForcemain 


Please  complete  Sections  1.0  to  4.0,  8.0  and  Appendix  C  of  this  form 


1 .4    (a)      Project  Purpose  (please  check  all  that  apply) 

□  Replacement         [X] Increased  demand    Q  Connecting  existing  lines   |     |  New  development 

□  Other:     


2.0  ENVIRONMENTAL  ASSESSMENT  ACT  REQUIREMENTS 

2.1  Is  this  a  private  sector  project? 
□Yes  g|No 


If  'No'  and  not  an  MEA  Class  EA  Schedule  C  Residential  underdaking, 
please  complete  2.2  and  2.3. 


2.2    (a)      Choose  applicable  Municipal  sector  Class  EA  Schedule 

[X]ScheduleA  ^Schedule  B  |     | Schedule  C 

(b)      From  the  appropriate  Schedule  identified  in  2.2(a),  please  identify  Project  Type  and 
associated  Schedule/Paragraph  No.  which  applies  to  the  proposed  project 

|     | Water  Project  [X|Wastewater  Project  Schedule  No.  "-Z 


For  'Schedule  B'  please  complete  2. 3(a),  (b)  For  'Schedule  C,  please  complete  2.3(a),(b),(c) 

2.3    (a)      Has  a  Notice  of  Completion  been  submitted  along  with  this  application? 
□Yes  Qno 

(b)      Were  any  Part  II  Orders  (ie.  "Bump-up"  requests)  received  for  this  project? 
|     |Yes                          □No 
If  'Yes',  please  provide  details:         


(c)      Has  an  Environmental  Study  Report  (ESR)  been  completed? 
|     |Yes  □No 

If 'Yes',  please  include  ESR  Cover  page  with  this  submission 
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3.0     DRAWINGS 


NOTE:  All  drawings  must  include  an  accurate  scale  and  be  stamped  by  a  Professional  engineer.    If 
the  drawing  is  of  a  large  scale  where  small  separation  distances  cannot  be  easily  measured,  these 
distances  must  be  marked  on  the  drawing  or  noted  as  a  typical  separation. 


Have  the  following  details  been  included  with  this  submission? 

[X|  Site  Plan,  including 

[x]  Proposed  works 

[x]  Existing  works  (as  appropriate) 

□  Property  lines/Municipal  boundaries 

□  Any  water  bodies  in  proximity  to  the  works 

[X|  Plan  and  Profile  of  all  Pipes 

□  Horizontal  distance  between  watermains  and  sewers 

□  Vertical  distance  between  watermains  and  sewers 
|x]  Length,  diameter  and  slope  of  each  pipe  segment 

IE]  Locations  of  valves,  valve  chambers  if  >  300mm  diametre,  pressure  reducers,  tees,  etc 

□  Location  of  manholes  (and  their  respective  IDs) 

|     |  Storm  Drainage  Area 

□  Indicate  all  areas  which  drain  into  the  proposed  works 

□  Physical  area  in  hectares 

□  Runoff  Coefficient  for  each  drainage  area 

□  Storm  water  drainage  path 

[Xl  Sanitary  Drainage  Area 

[x]  Indicate  all  areas  which  drain  into  the  proposed  works 
|x]  Physical  area  in  hectares 

□  Population  for  each  drainage  area 

□  Sanitary  Sewer  drainage  path 

IXl  Other  Details 

□  Typical  separations,  where  not  easily  measured  from  pipe  drawings 
|x]  Appertunances 

□  Municipal  drains 


4.0  ADDITIONAL  INFORMATION 

4.1  Are  the  proposed  works  laid  below  the  frost  penetration  depth  for  the  area  at  all  points? 
[X]Yes  DNo 

4.2  (a)      Are  all  existing  and  proposed  watermains  separated  by  at  least  2.5  m  of  clear  horizontal  distance 

from  all  existing  and  proposed  sewers  and  storm  water  conveyance  systems  (ie.  ditches)? 

[XJYes  □No 

(b)  Are  all  existing  and  proposed  watermains  separated  by  at  least  0.5  m  of  clear  vertical  distance  higher 
than  all  existing  and  proposed  sewers  and  storm  water  conveyance  systems  (ie.  ditches)? 

[XJYes  □No 

(c)  Are  all  existing  and  proposed  sewers,  including  all  drains  and  similar  sources  of  contamination, 
separated  by  at  least  15  metres  from  potable  water  reservoirs  below  normal  ground  surface  and  well 
supplies? 

[XJYes  □No 

If  'No'  to  any  part  of  Question  4.0,  please  refer  to  Procedure  F-6-1  for  solutions  to  prevent 
contamination  when  separation  distances  cannot  be  met 
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5.0  WATERMAINS 

For  Questions  5.1  to  5.3,  please  attach  an  additional  sheet  if  necessary 

5.1  Description  of  Proposed  Watermain(s)  (including  service  area/development) 

5.2  Description  of  Existing  Works  (in  proximity  to  proposed  works) 


5.3  For  each  watermain,  please  provide  the  following  details  in  the  chart  below  (or  equivalent) 

STREET  FROM  (street/manhole)       TO  (street/manhole)  DIAMETER  (mm)  ROUGHNESS 


5.4  Are  all  of  the  watermains  a  minimum  of  150  mm  in  diameter? 
QYes  |     |No 

5.5  What  is  the  expected  operating  pressure  range  for  this  watermain  under  maximum  day  demand? 

to       (please  indicate  units) 

5.6  (a)      Will  the  watermain  pressure  drop  below  275  kPa  (40  psi)? 

□Yes  |     |nq 

If  'Yes',  please  provide  an  explanation  for  this  situation  and  future  plans  to  address  the  problem: 


(b)      Is  there  sufficient  pressure  (138  kPA  or  20  psi)  reserved  for  fire  flow/protection? 
QYes  |     |No 

5.7 

If  this  is  a  feedermain  or  a  pipe  dedicated  to  transporting  potable  water  only  (ie.  having  no  service 


connections),  have  hydraulic  transients  been  considered? 
QYes  '  |     |No 

If  'Yes',  please  describe  the  results: 


5.8    (a)      Are  there  any  dead  end  points  in  the  system? 

r~|Yes  r~|No  If  'Yes',  then  please  complete  5.8(b) 

(b)      How  will  water  stagnation  be  addressed? 

|     |  Fire  Hydrants  |     |  Blow-off  point  Q  Other       


5.9     (a)      Are  there  any  tee-  or  cross-connections? 

□Yes  QNo  If 'Yes',  then  please  complete  5.9(b) 

(b)      Are  there  at  least  two  (2)  shut-off  valves  at  each  tee-connection,  and  at  least  three  (3)  shut-off 
valves  at  each  cross-connection? 

□Yes  |     |nq 

If  'No',  how  will  disruptions  to  the  system  be  minimized  during  repairs  or  emergencies? 
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6.0  STORM  SEWERS 

For  Questions  6.1  to  6.3,  please  attach  an  additional  sheet  if  necessary 

6.1  Description  of  Proposed  Storm  Sewer(s)  (including  service  area/development) 

6.2  Is  this  application  for  approval  a  part  of  a  larger  and/or  phased  development? 

QYes  |     |No 

If  'Yes',  please  provide  full  details  on  any  existing  developments  including  all  Certificates  of  Approval 
that  have  been  approved  or  application  that  are  currently  under  review.   Clearly  indicate  in  all 
stamped  engineering  drawings  and  reports  which  developments  belong  to  which  phase  and  whether 
thev  are  existing:,  for  current  development,  or  for  future  development. 


(please  attach  another  sheet  if  necessary) 
6.3  Description  of  Existing  Works  (in  proximity  to  proposed  works) 


6.4  For  each  storm  sewer,  please  provide  the  following  details  in  the  chart  below  (or  equivalent) 

STREET  FROM  (street/manhole)       TO  (street/manhole)  DIAMETER  (mm)  ROUGHNESS 


6.5  Has  the  Storm  Sewer  Hydraulic  Design  Sheet  (or  equivalent)  been  included  with  this  submission? 

(refer  to  the  Guidance  Document  in  Appendix  A) 


QYes  |     |No 


6.6  Please  indicate  which  land  use  surface  types  are  included  in  the  drainage  area  and  list  the  runoff 

coefficient(s)  used  for  each  type 

SURFACE  TYPE  RECOMMENDED  USED 

|     |  Asphalt,  concrete,  roof  areas  0.90  -  1 .00  


|     |  Gravel  0.80  -  0.85  

r~|  Grassed  areas,  parkland  0.15-0.35  

|     |  Commercial  0.75  -  0.85  

|     |  Industrial  0.65  -  0.75  

|     |  Single  family  dwelling  0.40-0.45  

|     |  Semidetached  0.45  -  0.60  

|     |  Row  housing,  Townhousing  0.50  -  0.70  

Q  Apartments  0.60-0.75  

|     |  Institutional  0.40  -  0.75  

|     |  Other  

If  used  runoff  coefficient  does  not  fall  within  the  recommended  range,  please  provide  rationale  below: 
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6.7     (a)      What  is  the  full  flow  velocity  range  for  all  storm  sewers  in  the  proposed  works? 

to  m/s 


(b)      If  the  full  flow  velocity  is  outside  of  the  range  of  0.8  m/s  to  6.0  m/s,  what  measures  will  be  employed  to 
reduce  sediment  build  up  and/or  erosion  in  the  pipe? 


6.8     (a)      What  is  the  municipality's  requirement  for  the  minor  design  storm  event? 

Q  2  year  Q  5  year  Q  10  year  |     |other 


(b)  What  storm  event  has  been  used  for  the  design  of  the  proposed  works? 

Q  2  year  Q  5  year  Q 10  year  Q  Other       

(c)  Are  there  any  inlet  control  devices  (ICDs)  proposed  in  the  catch  basins? 
□  Yes  □  No 

6.9  Please  indicate  the  first  destination/location  that  will  be  receiving  the  storm  water: 

I     |  Natural  Water  Body  Name: 

Has  the  Conservation  Authority  granted  approval  to  discharge  to  this  water  body? 
|     |  Yes                          Q  No 
\_\ Storm  Water  Management  (SWM)  Facility  Name: 


Certificate  of  Approval  No.  (if  applicable): OR, 

Application  Reference  No.  (if  submitted): 

Has  the  Operating  Authority  (of  the  SWM  facility)  granted  approval  to  discharge  to  this  facility? 
I     |  Yes  Q  No 

f~|Municipal  Drain 

[^Existing  Sewers 
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7.0  SANITARY  SEWERS 

For  Questions  7.1  to  7.3,  please  attach  an  additional  sheet  if  necessary 

7.1  Description  of  Proposed  Sanitary  Sewer(s)  (including  service  area/development) 

7.2  Description  of  Existing  Works  (in  proximity  to  proposed  works) 


7.3  For  each  sewer,  please  provide  the  following  details  in  the  chart  below  (or  equivalent) 

STREET  FROM  (street/manhole)       TO  (street/manhole)  DIAMETER  (mm)  ROUGHNESS 


7.4  Has  the  Sanitary  Sewer  Design  Sheet  (or  equivalent)  been  included  with  this  submission?  (refer  to 
Guidance  Document  in  Appendix  B) 

QYes  QNo 

7.5  Please  indicate  which  sewage  types  are  applicable  in  the  drainage  area  and  list  the  daily  design  flows 
used  in  the  pipe  design  for  each  type 

SEWAGE  TYPE  RECOMMENDED  USED 

|     |  Domestic  225  -  450  L/cap/day  

[^Hospitals  900- 1800  L/bed/day  

r~|  Schools  70-140  L/student/day  

|     |  Trailer  Parks  340  -  800  L/space/day  

|     |  Infiltration  0.1  -  0.28  L/ha/s  

f~|  Industrial  35  -  55  m3/ha/day  

Q  Shopping  Centres         2500  -  5000  L/1 000  m2/day         

[^Hotels/Motels  1 50  -  225  L/bed  space/day  


|     |  Other 


If  used  sewage  daily  design  flow  does  not  fall  within  the  recommended  range,  please  provide 
rationale  below: 


7.6     (a)      What  is  the  full  flow  velocity  range  for  all  sanitary  sewers  in  the  proposed  works? 

to m/s 

(b)      If  the  full  flow  velocity  is  outside  of  the  range  of  0.6  m/s  to  3.0  m/s,  what  measures  will  be  employed  to 
reduce  sewage  build  up  and/or  erosion  in  the  pipe? 


7.7  It  is  recommended  that  sanitary  sewers  be  laid  at  sufficient  depth  to  receive  gravity  flow  from  basements. 

Are  any  sanitary  sewers  above  the  depth  of  any  basements  in  the  area? 

DYes  [~|No 

If  'Yes',  what  methods  will  be  employed  to  prevent  sewage  backup  into  basements? 
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8.0  FORCEMAINS 

For  Questions  8.1  to  8.3,  please  attach  an  additional  sheet  if  necessary 

8.1  Description  of  Proposed  Forcemain(s)  (including  service  area/development) 

Proposed  works  include  the  addition  a  one  pump  to  the  Boulevard  Road  PS.  The 
existing  forcemain  will  not  be  modified. 

8.2  Description  of  Existing  Works  (in  proximity  to  proposed  works) 

Existing  forcemain  is  400mm  diameter  HDPE  pipe  830m  in  length.  The  forcemain 
runs  from  the  Boulevard  Road  PS  to  the  ACME  WWTP  influent  chamber. 

8.3  For  each  forcemain,  please  provide  the  following  details  in  the  chart  below  (or  equivalent) 

STREET  FROM  (street/manhole)       TO  (street/manhole)  DIAMETER  (mm)  ROUGHNESS 

Boulevard  Road  White  Street  ACME  WWTP  400mm  120 


i.4     (a)      Is  there  an  existing  Certificate  of  Approval  for  the  pumping  station  associated  with  this  forcemain? 
□Yes                          |X|No 
If  'Yes',  please  provide  the  Certificate  of  Approval  No.:        


If  'No',  please  complete  8.4(b) 

(b)      Please  provide  the  pumping  station  design  elements  by  completing  Tables  1,  2,  and  3  in  Appendix  C 
Have  Tables  1,  2,  and  3  been  included  with  this  submission? 

[XJYes  □No 


8.5  If  this  system  is  not  a  grinder  pump  system,  is  the  minimum  pipe  size  at  least  100  mm  to  allow  for 

the  passage  of  small  solids? 

[XJYes  □No 

If  'No',  please  indicate  below  which  methods  will  be  employed  to  prevent  a  blockage  in  the  pipe 


;.6    (a)      What  is  the  velocity  range  for  all  forcemains  in  the  proposed  works? 

0.9 to  JL4 m/s 

(b)      If  the  velocity  falls  outside  of  the  range  of  0.8  m/s  to  2.5  m/s,  what  measures  will  be  employed  to 
reduce  sewage  build  up  and/or  erosion  in  the  pipe? 
n/a 


;.7  Have  the  effects  of  hydraulic  transient  been  considered? 

□Yes  [X]No 

If  'Yes',  please  indicate  the  results  below: 
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APPENDIX  A  -  SAMPLE  TEMPLATE 

STORM  SEWER  HYDRAULIC  DESIGN  SHEET                                                             Page  1  of!                                Checking  Date 
Site  location  (City)                                                                                                                                                           n=                                          Reviewer: 
Ref#                                                                                                                                      Design  Storm:   The          Year  Storm  Event 

Rational  Formula:  Q  =  2.78*CIA                                                      Concentration  time:  tc  =  ti  +  tf  (minute)                              Manning  Equation: 

Where:  Q:  peak  flow  (L/s)                                                              Where:  ti:  inlet  time  before  pipe  (minute)                             Qcap.  =  (D/1 000)A2.667*(S/1 00)A0.5/(3.21 1  *n)*1 000  (L/s) 

C:  runoff  coefficient                                                                         tf:  time  of  flow  in  pipe  (minute)                                 D:  pipe  size  (mm) 
I:  rainfall  intensity  (mm/h)                                                                         tf=L/(60V)  (minute)                                      S:  slope  (grade)  of  pipe  (%) 

A:  area  (ha)                                                                                                                                                                         n:  roughness  coefficient 
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APPENDIX  B  -  SAMPLE  TEMPLATE 

SANITARY  SEWER  DESIGN  SHEET                                                                                                  Page  1  of  1                            Review  Date 

Site  location  (City)                                                                                                                                                            n=                                                     Reviewer: 
Ref#                                                                                                                   Residential  Unit  average  daily  flow  (q):                    L/cap.d         (225-450  L/cap.d) 

Unit  extraneous  flow  (E):                    L/s/ha           (0.1-0.28L.s.ha) 

q  =  average  daily  per  capita  flow  (L/cap.d)                                                  Peaking  Factor:                                                                  Manning  Equation: 
I  =  Unit  of  peak  extraneous  flow  (L/s/ha)                                                      M  =1  +  14/(4+(P/1000)A0.5)                                               Qcap.  =  (D/1000)A2.667*(S/100)A0.5/(3.21 1*n)*1000  (L/s) 

Q(p)  =  peak  population  flow  (L/s)                                                                 Q(p)  =  (P/1000)qM/86.4  (L/s)                                            D:  pipe  size  (mm) 
Q(l)  =  peak  extraneous  flow  (L/s)                                                                Q(l)  =IA  (L/s);  where  A  =  Area  in  hectares                       S:  slope  (grade)  of  pipe  (%) 

Q(d)  =  peak  design  flow  (L/s)                                                                        Q(d)  =  Q(p)  +  Q(l)  (L/s)                                                     n:  roughness  coefficient 
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APPENDIX  C 


TABLE  1:  SEWAGE  PUMPING  STATION  DESIGN 


Municipality:        City  of  Anytown 


Pumping  Station  Name:              Boulevard  Road  Pumping  Station 
Designed  by:      A.  Engineer Date: 


05/06/09 


DESIGN  SUBJECT 

UNIT 

INITIAL 
PERIOD 

10  YEAR 
PERIOD 

20  YEAR 
PERIOD 

ULTIMATE 
PERIOD 

TRIBUTARY 

A)  Residential 

ha 

142.7 

B)  Commercial 

ha 

35 

C)  Industrial 

ha 

0 

POPULATION  DENSITY 

Pers/ha 

Not  Used 

POPULATION  OR 
EQUIVALENT 

A)  Residential 

No. 

6,256 

B)  Commercial 

No. 

5,111 

C)  Industrial 

No. 

0 

PER  CAPITA  FLOW 

L/cap.d 

360 

AVERAGE  FLOW 

L/s 

33.3 

PEAK  FLOW  FACTOR* 

2.9 

PEAK  DOMESTIC  FLOW 

L/s 

97.9 

INFILTRATION  RATE 

L/ha.s 

0.2 

INFILTRATION  FLOW 

L/s 

35.2 

DESIGN  PEAK  FLOW 
(INLET  SEWER) 

L/s 

133.1 

PUMPS 

No. 

3 

PUMP  DISCHAGE 

L/s 

2@112,1@130 

FORCE  MAIN  DIAMETER 

mm 

400 

VELOCITY 

m/s 

0.9  to  1.4 

Note: 

*  The  peak  flow  factor  is:  1+14/(4+PA0.5), 


where  P  is  designed  population,  in  thousand. 
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APPENDIX  C 


TABLE  2:  SEWAGE  PUMPING  STATION  DESIGN 

Municipality:        City  of  Anytown 


Pumping  Station  Name:              Boulevard  Road  Pumping  Station 
Designed  by:      A.  Engineer Date: 


05/06/09 


DESIGN  SUBJECT 

UNIT 

C=120 

C=130 

C=140 

PUMP  DESIGN  FLOW 

L/s 

130 

130 

130 

FORCEMAIN  DIAM. 

mm 

400 

400 

400 

VELOCITY 

m/s 

0.9 

0.9 

0.9 

FORECEMAIN  LENGTH 

m 

830 

830 

830 

FORCEMAIN  HEAD  LOSS 

m 

2.2 

2.0 

1.7 

SUCTION  LINE  HEAD  LOSS 

m 

0.3 

0.3 

0.3 

DISCHAGE  LINE  HEAD  LOSS 

m 

0.3 

0.3 

0.3 

TOTAL  HEAD  LOSS 

m 

3.0 

2.6 

2.3 

LOW  WATER  LEVEL 
WET  WELL 

m 

171.92 

172.13 

173.18 

HIGH  WATER  LEVEL 
WET  WELL 

m 

173.18 

173.18 

173.18 

FORCEMAIN 
END  ELEVATION 

m 

185.92 

185.92 

185.92 

STATIC 
HEAD 

MAX. 

m 

14.0 

13.8 

12.7 

MIN. 

m 

12.7 

12.7 

12.7 

TOTAL  DANAMIC 
HEAD 

MAX. 

m 

17.0 

16.4 

15.0 

MIN. 

m 

15.7 

15.3 

15.0 
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APPENDIX  C 


TABLE  3:   INFORMATION  REQUIRED  FOR 

SEWAGE  PUMPING  STATIONS  APPLICATIONS 

Standby  Power  Supply 

Is  standby  power  required? 

[E]  Yes 
□  No 


If  yes,  what  kind  of  standby  power  is  available  for  this  pumping  station? 


E 


a)  Standby  Generator 

b)  Portable  Generator 

c)  Additional  hydro  feed  line 


Receiving  Watercourse 

Will  sewage  be  overflow/bypass  any  receiving  watercourse? 

□  Yes 
El  No 

If  yes,  then: 

a)  It  will  be  necessary  to  know  in  detail  the  route  by  which  overflow/bypass  flow  would  gain  access  to  the 
watercourse? 

b)  The  flow  in  the  receiving  watercourse  at  the  point  of  overflow/bypass  from  the  pumping  station  is  as 
follows: 


flow  in  dry  weather  (m3/s) 
flow  in  wet  weather  (m3/s) 


c)    The  nearest  water  intake  is  located  on  the  receiving  watercourse  within 
metres  of  the  point  of  entry  of  the  overflow. 

Sewage  Pumping  Station 

a)  The  operating  authority  responsible  for  maintenance  and  operation  of  this  pumping  station  is 
City  of  Anytown 

b)  The  high  level  alarm  is  set  up  to  relay  a  signal  to:  City  monitoring  station  via  SCADA  network. 

c)  Between  the  time  of  activation  of  the  high  level  alarm  and  the  overflow/basement  flooding,  there  are: 
8 m3  of  storage  capacity  available  in  the  sewers; 

150 m3  of  storage  capacity  available  in  the  pumping  station. 

d)  This  storage  will  provide: 

79  minutes  retention  before  overflow/basement  flooding  occurs  at  the 

average  daily  design  flow  of    33.3  L/s;  and 

20  minutes  retention  before  overflow/basement  flooding  occurs  at  the 

peak  design  flow  of  133.1  L/s. 

e\    It  is  possible  to  bypass  or  pump  around  the  pumping  station  with  portable  equipment  by  utilizing  the 
following  procedure: 

Suction  end  of  portable  pump(s)  will  be  inserted  into  wet  well  and  discharge  end  will  be 
connected  to  bypass  standpipe.  Bypass  standpipe  is  connected  to  the  existing  forcemain. 


PIBS6238e  Page  14  of  14 


ATTACHMENT  12 

DESCRIPTION  OF  PROPOSED 
AND  EXISTING  WORKS 


It  is  the  intent  of  this  application  to  apply  for  an  Amended  C  of  A  that  includes  the  proposed  works 
and  modifications  to  the  existing  works  described  below  in  accordance  with  the  Design  Brief 
(Attachment  9).  An  electronic  copy  of  this  attachment  has  also  been  provided  for  review  and  use 
bytheMOE. 


PROPOSED  WORKS 


PUMPING  STATION 

one  (1)  additional  lift  pump,  rated  at  130  L/s  at  17.5  m  TDH;  and 
three  (3)  250  mm  magnetic  flow  meters. 


FLOW  DISTRIBUTION  CHAMBER 

modification  of  the  existing  distribution  chamber  for  distribution  of  screened  sewage  to  the 
new  secondary  treatment  train  in  addition  to  the  existing  secondary  treatment  train;  and 
one  (1 )  motorized  weir  gate  and  outlet  pipe  from  the  distribution  chamber  to  the  new 
secondary  treatment  train  with  a  magnetic  flow  meter  in  a  chamber. 


NEW  SECONDARY  TREATMENT  TRAIN 

two  (2)  28.0  m  x  6.9  m  x  4.6  m  SWD  extended  aeration  tanks  equipped  with  fine-bubble 

diffuser  system; 

two  (2)  aeration  blowers  (one  standby),  each  rated  at  32  m3/min  and  equipped  with  VFD; 

two  (2)  20.0  m  x  4.9  m  x  4.5  m  SWD  secondary  clarifiers  equipped  with  manually  operated 

scum  removal  system  and  motorized  chain  and  flight  sludge  collection  system; 

one  (1 )  scum  sump  equipped  with  two  scum  pumps  (one  standby),  each  rated  at  22  L/s; 

four  (4)  return  activated  sludge  pumps  (two  per  clarifier),  each  rated  at  19.3  L/s  and  equipped 

with  VFD;  and 

two  (2)  waste  activated  sludge  pumps  (one  per  clarifier),  each  rated  at  12.6  L/s  and  equipped 

with  VFD. 


TERTIARY  FIL  TRA  TION 

one  (1 )  baffled  mixing  chamber  that  collects  flow  from  both  the  existing  and  new  secondary 

treatment  trains,  with  an  alum  dosing  site  and  tertiary  treatment  overflow  pipe; 

four  (4)  continuous  backwash,  upflow  sand  filtration  cells,  comprising  the  first  stage  of  tertiary 

filtration,  each  measuring  approximately  4.32  m  x  2.16  m  x  6  m  overall  depth; 

four  (4)  continuous  backwash,  upflow  sand  filtration  cells,  comprising  the  second  stage  of 

tertiary  filtration,  each  measuring  approximately  4.32  m  x2.16  m  x  5  m  overall  depth; 

two  (2)  air  compressors  (one  standby)  for  the  filtration  air  lift  systems;  and 

a  filter  reject  treatment  system  including  filter  reject  pumps,  gravity  settler,  polymer  feed 

system,  and  sludge  transfer  pumps. 


DISINFECTION  SYSTEM 

two  (2)  disinfection  channels  each  equipped  with  a  UV  disinfection  system  having  a  Peak 
Flow  Rate  of  1 1 ,500  m3/d;  and 


one  (1)  disinfected  effluent  automatic  sampler  relocated  from  the  existing  UV  disinfection 
channel. 


EFFLUENT  FLOW  METER 

an  effluent  magnetic  flow  meter  in  the  new  outfall  pipe  within  the  tertiary  treatment  building 
relocated  from  the  existing  effluent  flow  meter  chamber. 


PLANT  OUTFALL 

one  (1 )  600  mm  diameter  outfall  pipe  and  a  headwall. 

SLUDGE  HANDLING  SYSTEM 

two  (2)  polymer  blending  systems  to  deliver  polymer  to  WAS  from  the  new  secondary 

treatment  train  and  existing  secondary  treatment  train  aerobic  digester; 

one  (1)  replacement  sludge  pump  for  the  existing  aerobic  digester  rated  at  12.6  L/s  to  pump 

sludge  from  the  existing  aerobic  digester  to  the  sludge  handling  system; 

one  (1 )  replacement  scum  pump  for  the  existing  secondary  treatment  train  rated  at  22  L/s  to 

pump  scum  from  the  existing  scum  tank  to  the  new  sludge  loading  station  or  to  the  sludge 

handling  system; 

two  (2)  4.5  m  diameter  x  5.4  m  overall  height  gravity  sludge  thickeners,  each  equipped  with 

one  (1)  motorized  decanted; 

one  (1)  13.7  m  x  7.0  m  x  3.2  m  SWD  aerated  sludge  holding  tank  equipped  with  a  coarse 

bubble  diffuser  system; 

two  (2)  aeration  blowers  (one  standby)  each  rated  at  10  m3/min  and  equipped  with  VFD; 

two  (2)  sludge  transfer  pumps  (one  standby)  each  rated  at  26.4  L/s  to  pump  sludge  from  the 

holding  tank  to  the  sludge  loading  station;  and 

one  (1 )  sludge  truck  loading  station  for  transferring  sludge  to  another  sewage  treatment  plant 

as  approved  by  the  District  Manager  for  further  processing. 


ODOUR  CONTROL  SYSTEM 

one  (1 )  influent  blower  with  a  capacity  of  1 5.6  m3/min  to  draw  odourous  air  from  existing 

headworks  unit  processes,  the  gravity  settlers,  and  the  sludge  holding  tank; 

one  (1 )  2.44  m  diameter  odour  control  biofilter  unit  containing  inorganic  biofilter  media,  with  a 

treatment  capacity  of  21 .24  m3/min;  and 

one  (1 )  200  mm  diameter  stack  venting  treated  air  from  the  odour  control  unit  to  the 

atmosphere. 


PHOSPHORUS  REMOVAL 

four  (4)  20  L/h  feed  pumps  (one  standby)  to  supply  chemical  to  the  secondary  treatment 
trains. 


STANDBY  POWER 

one  (1 )  750  kW  standby  diesel-fired  generator  set. 


EXISTING  WORKS 


INFLUENT  SEWER 

a  400  mm  diameter  influent  sewer. 

HEADWORKS  BUILDING 

one  (1 )  influent  channel  equipped  with  a  mechanical  fine  screen  with  a  Peak  Flow  Rate  of 

1 1,496  m3/d; 

one  (1 )  bypass  channel  equipped  with  a  manual  bar  screen  with  25  mm  bar  spacing; 

one  (1)  mechanical  screenings  dewatering  press; 

two  (2)  vortex  type  grit  removal  tanks,  each  with  a  Peak  Flow  Rate  of  8,633  m3/d; 

one  (1 )  grit  dewatering  press; 

two  (2)  positive  displacement  grit  blowers  (one  standby),  each  rated  at  120  m3/h;  and 

one  (1 )  raw  sewage  automatic  sampler. 

INFLUENT  FLOW  METER 

an  influent  magnetic  flow  meter  in  a  chamber  located  downstream  of  the  headworks. 

FLOW  DISTRIBUTION  CHAMBER 

one  (1 )  screened  sewage  distribution  chamber  (to  be  modified). 

SECONDARY  TREATMENT  TRAIN 

one  (1 )  4.0  m  SWD  aeration  tank  approximately  1 ,220  m3,  in  the  annular  ring  of  a  circular 

structure,  equipped  with  coarse  bubble  diffused  air  system; 

one  (1)  12.3  m  diameter  x  3.8  m  SWD  central  circular  clarifier  with  influent  well,  scum  baffle 

and  equipped  with  sludge  scraping  mechanism; 

a  scum  chamber  equipped  with  one  (1 )  submersible  pump  rated  at  22.1  L/s  at  7.0  m  TDH; 

one  (1)  4.0  m  SWD  two-stage  sludge  digestion/holding  tank  approximately  150  m3  in  the 

annular  ring,  equipped  with  coarse  bubble  diffused  air  system; 

three  (3)  blowers  each  rated  at  1 ,904  m3/h  and  two  (2)  blowers  each  rated  at  952  m3/h; 

a  sludge  chamber  equipped  with  one  (1)  submersible  pump  rated  at  28.4  L.s  at  7.0  m  TDH; 

two  (2)  dry  pit  sludge  pumps  each  rated  at  27.8  L/s  at  3.66  m  TDH;  and 

a  magnetic  flowmeter  on  the  return  and  waste  activated  sludge  lines. 

TERTIARY  FIL  TRA  TION 

three  (3)  continuous  upflow  self-cleaning  deep  bed  single  media  sand  filters  (to  be 

decommissioned); 

two  (2)  air  compressors  (to  be  decommissioned);  and 

a  backwash  sump  chamber  equipped  with  two  (2)  submersible  pumps,  each  rated  at  12  L/s 

capacity  at  8.6  m  TDH  (to  be  decommissioned). 


DISINFECTION 

a  disinfection  channel  equipped  with  a  UV  disinfection  system  comprising  two  (2)  banks  of 
UV  lamps  having  a  Peak  Flow  Rate  of  4,218  m3/d  (to  be  decommissioned). 


EFFLUENT  SAMPLING 

one  (1 )  effluent  automatic  sampler  located  at  the  UV  disinfection  channel  upstream  of  level 
control  weir  (to  be  relocated). 


EFFLUENT  FLOW  METER  CHAMBER 

an  effluent  magnetic  flow  meter  (to  be  relocated)  in  a  chamber  located  downstream  of  the 
UV  disinfection  system  (to  be  decommissioned). 


EFFLUENT  OUTFALL 

approximately  70  m  of  300  mm  diameter  outfall  sewer  discharging  into  the  Anytown  River  (to 
be  decommissioned). 


PHOSPHORUS  REMOVAL  SYSTEM 

one  (1 )  1 8.9  m3  capacity  chemical  storage  tank,  one  (1 )  calibration  tank;  and 

two  (2)  chemical  dosing  pumps  with  each  pump  rated  at  8  L/h  at  400  kPa  for  the  tertiary 

filters. 


SLUDGE  HANDLING  FACILITY 

a  magnetic  flow  meter  on  the  sludge  loading  pipe. 

STANDBY  POWER 

one  (1 )  350  kW  standby  diesel  generator  set. 

MISCELLANEOUS 


all  other  controls,  electrical  equipment,  instrumentation,  piping,  valves  and  appurtenances 
essential  for  the  proper  operation  of  the  aforementioned  Proposed  Works  and  Existing 
Works. 


ATTACHMENT  13 

PROOF  OF  SOURCE-WATER  PROTECTION 
CONSULTATION 


123  Office  Drive,  Someplace,  ON 
CONSULTING  LTD.  Telephone:  123-555-1234 


Fax:  123-555-5678 


MEMORANDUM 

TO         File  DATE  May  5, 2009 

CC        Peter  Protector,  Anytown  River  Valley  Source  Protection  Committee 

FROM   Jo  Consultant,  Consulting  Ltd.      ,_i  (  DOCUMENT  No.  09-7654 


ACME  WWTP  EXPANSION:  SOURCE  WATER  PROTECTION  CONSULTATION 


A  meeting  was  held  on  May  1,  2009  to  review  the  potential  impacts  of  the  expansion  of  the 
ACME  Wastewater  Treatment  Plant  (WWTP)  on  drinking  water  sources  in  the  Anytown  River 
Valley  Source  Protection  Area. 

As  part  of  the  province's  drinking  water  source  protection  initiative,  the  Anytown  River  Valley 
Source  Protection  Committee  has  developed  the  Anytown  River  Valley  Source  Protection  Plan. 
The  plan  aims  to  implement  strategies  for  safeguarding  the  watershed's  surface  and  groundwater 
sources  from  contamination  and  overuse. 

Consulting  Ltd.  briefly  outlined  the  details  of  the  ACME  WWTP  expansion  project  and  discussed 
measures  taken  to  protect  the  Anytown  Water  Treatment  Plant  intake  from  any  effects  of  the 
WWTP  discharge.  Construction  of  the  expansion  will  also  included  provisions  for  the  prevention 
of  wastewater  leakage  into  groundwater. 

P.  Protector  confirmed  that  the  proposed  expansion  includes  all  measures  necessary  to  conform  to 
applicable  policies  in  the  Anytown  River  Valley  Source  Protection  Plan. 


